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Xo. 1
— Obscrvdfioiis on tli( I'Jf/fi-CapsKirs of Skates of the

Fdinihi li(tj;(hi(. found ni Inpon (ni:l its fi(lj(ic<iit ic<it()-s^

By Reizo Ishiyama'

INTRODUCTION

ElasmubraiK'hs, as a ••roui), are viviparous, ovoviviparous or

oviparous but the hatoids reproduce by the latter two processes

only. Among the batoids all of the members of the family Rajidae
are known to be oviparous, the eggs, fertilized internally, being

de})osited on the bottom there to develop and hatch. As between

the ovoviviparous and oviparous types of breeding the repro-

ductive organs do not differ fundamentally for in both cases the

egg is enclosed in a capsule made by either a thin or a thick

membrane, the tertiary egg envelope (Wilson, 1928, after Ludwig
187-1) formed b}' the shell gland of the oviduct. In the ovovivi-

]iarous type, the capsule is made of the very thin beautiful mem-
brane which serves the young fish only through its early develop-

ment, and the young developed from the egg undergoes its devel-

opment to adult form in tlie uterus. But in the oviparous species

the e^^ when spawned is covered wuth a thick leathery mem-

l)rane, the egg-capsule or shell. Thus two forms of the egg-cap-

sule are recognized, the temporary and the permanent, which

are, so to speak, superficially coincident with these two types

of breeding habit. The type of viviparity for some batoids is

not yet known but the skates belonging to the family Rajidae
are typically oviparous and the e^^, covered with a thick capsule,

is laid in the early stage of development.
As regards the egg-capsules of Japanese rajid fishes the pres-

ent writer gave a brief account, in which he pointed out that

the features of the capsule seem to throw light upon the taxo-

nomic status of the parent (Ishiyama, 1950). Subsequently, the

feature.s of the capsules of several species were annotated to

assist in the identification of the species, as based on the above

mentioned opinion (Ishiyama, 1952, 1955).

Prior to these works, a good deal of detailed and concise de-

scription of capsules of many species of elasmobranchs had al-

i-eady been given by a number of authorities. Of these, Clark

1 Contribution No. 1ST. Shimcnoseki CoHege of Fisheries.

-Zoological Laboratory. Sliimonoseki College of Fisheries. Shinionoseki. .lainm.
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(1922) attempted to incubate the eggs, and followed this with a

(h'scription of tlie young ol' various European rajids. Dean

(1904. 19()H, 1912), Vladykov (1!):]()), and Bigelow and Sehroe-

der (1958) also made some observations in more or less detail

on the features of the eai)sules of certain sjiecies. The conclu-

sions made from the pr(>sen1 investigation liave b(H'n based in

part on these works, as well as on various reports given bj'

other authors.

In the present study, it has been found tliat the egg-capsules

of Japanese rajid fishes have certain features that aid in their

identification besides establishing possible relationships between

genera and even between species ;
also these features may throw

some light on adaptive differentiation of various species.

It is a pleasure to record here a debt of gratitude to Dr. K.

Matsubara, Professor of the Kyoto X^niversity, for his kindness

in giving valuable suggestions and in contributing a number of

specimens for study. I am especially indebted to Dr. Henry B.

Bigelow and to Mr. William C. Schroeder of the Harvard Mu-
seum of Comi')arative Zoology and the Woods Hole Oceano-

graphic Institution for much assistance in the i)reparation of

the manuscript. Further, many colleagues Avorking on fisheries

biology at various stations in Japan helped me with collections of

specimens and with important literature. To them I am grate-
ful.

MATERIALS AND METHODS

The specimens used in the ])rese]it study were collected at

various localities (Tabh^ 1 and Fig. 1), where the egg-capsules
were obtained directly li-om parent females of three genera,

involving twenty-one species and two subspecies, which repre-
sent almost all those uKMiihers that are known in the seas

ai-onnd Ja])an. In addition to thes(% some capsules Avere removed
from both ovi])arous an;l o\-ovivii)arous adults, and the rest

were gathered in the field. All the specimens are preserved in a

formalin solution (lOo;-) in our college.

The examinations were first made on the external features

and followed by histological study, the specimens being cut in

sections, 20-r)() micra thick, with the aid of a cvlinder microtome.
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Table 1

Tlie number of egg-eapsules examined of 21 species and 2

subspecies of Japanese skates, together with k^calities, depths,

and temperatures where parent females were captured. The

six species and two subspecies which are abbreviated by the let-

ters C, J, N, P, Q, Q', S and W, respectively, are thought to be

new to science. Abbreviations within brackets represent the seas

where the specimens were collected: [C], East China Sea; [J],

Sea of Japan; [0], Okhotsk Sea; [P], Pacific Ocean.
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\\\e capsule is tightly fused with a luorc or less tiattenetl niargiu

wliicli is directed downwards towards the head of the parent

fish, hut posterioi'ly it is loosely closed with a thinner ])ellicle,

from wliich tlu^ (Mubryo emerges at hatching, in most cases. Tlie

sides are in general finely keeled lengthwise, to a greatcM- oi- lesser

degree, for almost the entire leugtli excejiting ihe capsule of

species T'l (Fig. 3, U).

On the basis of shape, the egg-capsules luay be classified into

six forms (Figs. 2, 3) which will be described in detail.

Both dorsal and ventral sides of the capsules are more or less

convex, but the dorsal side is in general decidedly more domed
than the ventral and forms the dorsal border which is orientetl

towards the dorsal side of the body.
Size. It should be ])articularly noticed that the egg-capsule in

the rajids is relatively large in size, although rather considerable

intras])ecific variations are found to exist in some cases. As a

mattei- of fact, the size of the capsule may serve as a means for

grouping the species. Measurements showing the variations in

tw^o examples follow.

Tabl.- 2

Variations in the dimensions of the capsules of two species,

P and U. The numbers in parentheses represent the number of

species examined.

Sppcios
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portaiit as a means of specific identification. Usnally, the honi

oil the cajisuh^ of the nortliern form is lon<i', whip-like in sha])e.

and pointed distally. whereas it is rednced into a very short or

rudimentary tnbe-like process on that of the sonthern form.

The leno'th of the horn shows I'atlier larjie intraspecific varia-

lioiis. as is shown in TahU' 2, so tliat it is i)()ssible to s'ive only

ap])roximate dimensions for a given species. This difficulty is

caused partly by the incomplete elongation of the distal jiortion

and ]mrtly by the curling in that portion. As a rnle, the lengtli

of the posterior horns tends to appear a trifle longer than that

of the anterior ones.

As regards the featnres of the horn, the fissure, i.e., the slit,

opening, or pore, which is the respiratory perforation located on

llie horder of each horn, should be noticed (Figs. 2, 3). The per-

foiatioii is tightly closed by an albnmen-like snbstance, or soft

t issue, when the capsnle is deposited, but the snbstance closing the

pel foration vanishes gradually as development goes on. In the

capsule referable to the northern form, the longitudinal fissure

is present on the outside border near the tip of, or at the halfway

point of. the horn (Pig. 2). In the southern one, however, the

opening occurs either at the distal ])art of the horn or at each

corner oF the capsnle (Pig. 3). With the features of the horn

thus exjdained. the following six groups. IP to 11*', may be dis-

tinguished.
(J roll]) U' (Pig. 2, A) includes the capsule of but one species

I spec'es A ). in which the horn is roundish in cross section, whip-
like in shape, and is furnislu^l with a longitudinal narrow slit

located near the tip of the horn. The posterior horn is much longer
than the anterior one. Group 11- (Pig. 2, I) is found in the

capsules of species H and I, where the horn is rather short, tape-
like in shape and pointed at the distal end. The slit occurs near
the lialfway ])()iiit of the horn, and moreover, its location diflfers

lictwccn tlie anterior and posterior horns. Namely, the slits of the

anterior ones are developed on the opposite side to those of the

posterior horns. (4rou]i II-' (Pig. 2. G) is represented by eight

species: U, L', E, P, Ci, J, K and L. The horn of this group is

intermediate between those of the preceding groups, but it is

polygonal in cross section, and the slit is located far from the tips

of both the anterior and jiostcrior whiii-like horns, the posterior
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usually beinjj the longer. Group IP (Fig. 3, T) involves the

liorns found in the capsules of nine species (M, N, 0, P, Q, R, S,

T and V), all of which are southern members. The horn of this

group is much shorter than that of most of the other members,
tubedike in shape, and its opening is located at the distal end.

Group ir'' (Fig. 3, U) is found only in species U, in which the

horn is reduced to a short, flat projection connected with the

broad lateral wing of the capsule. The slit opens near the tip of

the projection. Group H*' (Fig. 3, AV) is represented by one

species (species W), where the projection is rudimentary, caused

by a broad expansion of both the lateral and the anterior-posterior

margins of the capsule, and the opening is formed at each corner

of the rectangle.

Co)ifi(jurai}(>n of the surface. There is a marked difference in

the configuration of the surface of the main portion of the capsule
between the northern and the southern forms. The capsule is

more or less roughened with minute prickles or tubercles develop-

ing over the entire surface in that of the northern form, l)ut it is,

in general, very smooth in the southern one.

It may be convenient to compare the features of the northern

and southern forms with the structural evidence of the capsules
CAamined histologically as Avill be mentioned later on.

Fibroid tendril. The egg-capsule in the rajids is usually covered

with a tight-fitting felty mass of fibres immediately after it is

extruded from the parent female, but the fibres are gradually
reduced after it is deposited in the sea. The lateral margin of the

capsule is also provided with a mass of loose filjres, well devel-

oped in the species belonging to the northern form, especially in

those found in deep water (Fig. 2, F, I), although the fibres are

found to occur in greater or lesser degrees in all examples dealt

with here. The degree of development of the felty mass of fibres

in some cases is a character of vakic in distinguishing one species
from another.

1). Histological structure of the egg-capsule:
Tlie main ])ortion of the capsule in tlie rajitls is made of two or

more kinds of tissue, which are referred to as an inner, pulpy,

layer and an outer layer (Ishiyama, l!)5()). In general, the inner

hiycr forming the lining of the capsule-wall is relatively soft and
colorless, but the tissue l)ecom(N hard and the color changes from
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yellow to ])rowii in the outer layer -whieh covers the surface of the

capsiUe. (ienerally the eapsiUe in the northern form is charac-

terized hy having- a mueli thickened outer layer which reveals,

ill different species, various features on the surface hy the de-

velopment of either tubercles or prickles of a hard, horny, brown

substance. But the inner layer is rather thin, and without a

noticeable difference in histological structure in the different

species. In the southern members, on the other hand, a special-

ization is found to exist not only in the outer layer but in the

inner one as well. Based on certain characteristics the writer

classifies the capsules of the Japanese raj ids into seven groups,

ab!)reviated herein as Group Eg^ to Eg'^.

Group Eg^ (Fig. 5, A) is represented only by species A. The

capsule-wall is made of two layers, the inner one being relatively

thick with parenchymatous structure, whereas the outer one is

very thin and faintly colored. A capsule of this type is smooth

externally, translucent, and tlie yolk mass is visible in situ. This

ty])e may be the most ])rimitive with respect to its histological

structure. Group Eg- (Fig. 5, I) may be exemplified by the cap-

sules of two species, H and I, in which the tissue of the wall con-

sists (if Uw layers, the outer one being very thick and bearing

many dark-colored tubercles so that the surface of the capsule is

i-ather i-ough. With regard to the degree of development and the

shape of the tubercles two forms may be recognized, referred to

here as Subgroups Eg--^ and Eg-". In Subgroup Eg-^ the char-

acter of the wall is as described above and shown in Figure 5, I

in which the tubercles are sparsely developed in lengthwise series,

and bear domed apexes when cut in cross section. Subgroup Eg-"

(Fig. 6, ID, which corresponds to the Parmifera-type in my
previous report (Ishiyama, 1!)5U), is exemplified by that of

species H ;
the tubercles occur more densely than in the preceding,

and reveal a rather rough surface because of the many minute

ridges running in lengthwise series. Group Eg^ (Fig. 5, L) is

exemplified hy the capsule of two species (J and L), which cor-

responds to the Isotraehys-subtype in a previous paper (Ishi-

yama, 1952 ) . The wall of this type also consists of the two layers,

the outer being provided with some stalks and prickles as well,

both of which are in a lengthwise series forming many obscure,

minute longitudinal ridges. Group Eg^ (Fig. 5, B) includes
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capsules belonging to six species (B, V, E, F, G and K), these

capsules having in common a thorny, very rough surface. The

tissue consists of the two layers, of which the outer one is very

thick and characteristic. The surface is densely armed with

numerous series of minute velvety prickles. Here, the fact should

be mentioned that there exist tliree different forms of the spina-

tion which are referred to as Subgroup Eg^^ to Eg**^ Subgroup

Eg^-^ (P^ig. 5, B; Fig. G, C, E) includes the capsules of three

species (B, C and E) and corresponds exactly to the Isotrachys-

type in my previous report (Ishiyama, 1950). In this subgroup,

the minute i)rickles covering tlie capsule are perpendicular to

the surface, so tliat it feels very thorny when touched. The de-

gree of development of the prickles, however, has progressed

more in the capsule of species E than in that of species B and ('

(Fig. 7, B, E). Subgroup Eg'" (Fig. 6, G, K) is represented by

si)ecies (t and K, whose capsules are characterized l)y having

numerous, elongate;! ju-ickles bent nearly horizontally forward

on the surface of the capsule (Fig. 7, G). The length of the

])rickies is somewhat greater in species G than in K. Subgroup

Eg^e (Fig (j^ Xh"') involves only the capsule of species F, and is

(|uite ])eculiar in the manner of its armature, being referred to

as the Isotrachys-superty]X' in my previous report (Ishiyama,

1952). The general features of tlie proper capsule and its his-

tological structure are rather similar to Subgroup Eg^\ but

Subgroup Eg^'' diff'ers from the latter in having many prickles

wlucli form a velvety texture on the surface densely beset with

small stiff rods serrated at the tip, over which many strong

Hbroid masses of hair entirely cover the surface. Such being the

case, the capsule has a rather smooth surface ifi situ, owing to

its tibi-oits covering. It is l)elieved, therefore, that this type of

capsule might have evolve(l from th(> i-elated fontis. foi- it seems to

be the most specialized.

Capsules of the southern species may be separated into three

groups although they fall into but two groups as regards their

features //; f>itu. Group Eg'' ( Fig. f), R ) is characteristic of the

capsules of species R and subspecies Q and Q', which have a

smooth surface and a wall composed of two layers, a condition

connnonly found among the northei-n members. The inner layei'

is relativelv thick instead of being thin, while tlie outer one has
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IK) (lilVcrtMitiation on tlu> (mtcrniost tissue. A cairsiilc of lliis

Lironp socnis to have llie most <i(MU'ralize(l cliarac'tei', soiiicwiiat

approaeliiiig' tliat of (iroup Kg-' aforementioned, (.roup Eu'^

I F'vj:. -3. T) ineludes the eapsuU's of seven species: M, N, 0, P, S,

T and \'. The capsules referreil to this i>ronp appear much the

same in external appearance as the preceding', hut the two are

sliai'ply defined in histological structure. The tissue of the inner

hivei- of ({roup Eg'' is characterized hy having a pulpy layer
inserted in greater or lesser degree. Therefore, the wall is made
of three layers, of wliich tlie outer one is usually very thin and
fui-nislit^l with mimite gianules which correspond to the basal

portion of the fibroid bairs, covering the surface of the capsule.

If nuist be pointed out here that both Groups Eg"^ and Eg'' were

included in the Kenojei-type. which was divided into two

groups, as mentioned above in a foregoing report ( Ishiyama.
1950), being based on histological evidence. Further, it is of con-

siderable imjiortanee to record here that the relative thickness

of both the inner and the jndpy layers differs among species (Fig.
•"). T: Fig. 8, M. X. O, P, S, \' '.. Thus the pulpy layer in species
T is very thin as compared with tlu> relatively thicker inner one,

but both layers have moderate thickness in species M, S. and V,

and ihe judjiy layer is quite remarkable in thickness as revealed

in sjiecies X. O and P.

Based on these facts it may be possible to use the above char-

acteristics in ideniifymg those capsules which are quite similar

in external appearance and thus difficult to distinguish one from
anothei'.

(iroup Eg" (Fig. o. \V ; is represented liy the capsule of species
r and W. The wall referable to this group is also composed of

three layer.s. as is the case with the preceding, but these are

greatly ciitferent in respect to their histological structure and
surface configuration as well. The pulpy layer of this group is

reticulat(Ml to form a porous structure which is backed internally

iiy a vei-y Thin inner layer; and besides, the outer layer becomes

very thick, containing externally several zones of fibrous frame,

transformed from the outermost tissue of the layer, and the sur-

face is roughened by having longitudinal tubular fibres which can

t^asily fall out by themselves Avithout any strong friction. This

group was referred to previously as the Pulchra-ty])e in marking
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the eliaraetei-istics observed on the capsule of species U, but the

fibres whicli form the outermost tissue are different in the capsules

of species V and W, the tissue in that of species U having very
thickened fibres (Fig. 8, IT) rather than fine thread-lilce ones as

ill species AV (Fig. 5, W).
On the basis of these facts it may be said that this grouji (Eg')

seems to be the most higlily specialized among those found in the

southern forms, and further, the structure revealed in the caj)-

sule-wall in si)ecies U may be more advanced than that in species

W. On account of the evidence mentioned above, it will be as-

sumed that the two extremes in the course of specialization in

capsules of the southern form may be represented by (Groups Eg"'

(Fig. 8, Q) and Eg' (Fig. 8, U)!

Thus, the examination of the features of the capsules reveals

much diversification in botli the external and histological char-

acteristics in the Japanese rajids.

DISCUSSION

1. Systematic significance of the egg-capsule

Based on the facts found in the external as well as in the his-

tological characteristics of the egg-capsules of Japanese rajids,

the present writer gives an analytical key to species and groups of

species. From this key we may be able to recognize that the char-

acteristics of the capsules are not only of much importance as a

means for their identification but also that they seem to be of

taxonomic importance.
la. Very large in size, iiieasuriiig nioie tlian 100 mm. in length exclusive of

horns.

2a. Surface very rough being velvety in texture, Group Eg*.
3a. Without strong fibroid hairs entirely covering the surface; prickles de-

void of small stiff rods at their tips.
4a. I'rickles rather long being perpendicular to surface, Subgroup Eg-*-'^.

5a. Posterior horns longer than width of capsule; capsules 106 mm. to 132

mm. in length and 7(i mm. to 86 mm. in width

Bnviraja isotrdclni.^ (B, in Figs.) ; Breviraja sp. C (C, in Figs.).
.lb. Posterior horns shorter than width of capsule; capsules 106 mm. to 120

mm. in ieiigtli and 76 mm. to 78 mm. in width

Breviraja diplotaenia (E, in Figs.).
-Irb. Piicklcs ver\- long, liending anteriorly, Subgroup Eg'*^.
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(in. Capsules imicli Inrjier than tliosi' of other northern forms, ahout 120 nun.

to 13(3 mill, ill h>ii<ith ami 7;') mm. to 90 mm. in width; posterior horns

longer tliaii widtli of capMili': capsule-wall, exclusive of prickles,

rather thin, lieinj;- aliout II. :! mm. in thickness

. Breviraja aleutica (G, in Figs.).

till, ('ai)sules smaller than those of the preceding, about 104 mm. to 115

mm. in length and 69 mm. to 80 mm. in width; posterior horns almost

e(iual to Avidth of capsule; capsule-wall rather thick, measuring aliout

(i.-l mm. to (i.<i mm. in thickness exclusive of prickles

Bhinoraja Tcujiensis (K, in Figs.).

3b. Strong fibroid liairs entirely covering prickles, which are denseh- fur-

nished with small stiff rods at their tips. Subgroup Eg-i<^; length and

width of capsules about 109 mm., to 113 mm., and 65 mm. to 67 mm.,

respectively; posterior horns longer than width of capsule; capsule-

wall relatively thin, m(>asuriiig about 0.2 mm. in thickness exclusive

of prickles Breviraja matsnharai (F, in Figs.).

2b. Surface smooth or somewhat rough, without any velvety texture,

Groups Eg-, Eg", and Eg".
7a. Surface somewhat rough; horns tape-like in shape or reduced to rudi-

ments. Groups H-, H-'', and H'^.

8a. Horns rather long, growing slenderer toward tips, pointed at their

tips, -nath a longitudinal slit located at their basal parts. Group H- ;

capsule-wall composed of two layers, the outer one furnished with

many tubercles over the surface. Group Eg-.

9a. Length and width of capsule about 150 mm. and 90 mm., respectively;

tubercles covering outermost layer sparsely developed with domed

apexes. Subgroup Eg-^^ Breviraja smirjiovi (I, in Figs.).

9b. Length and width of capsule about 120 mm. and 90 mm., respectively;

the tubercles densely developed with ridged apexes. Subgroup Eg-^

Breviraja parmifera (H, in Figs.).

8b. Horns very short or rudimentary, with a round opening located at

their tips or at each of the four corners. Groups IP and H''
; capsule-

Avall composed of three layers, the outermost composed of many fibres

running lengthwise in series. Group Eg'.

lUa. Horns very short, with the opening at their tips, Group H-J
;
broad

notches present on sides; length and width of capsules from 140 mm.

to 185 mm. and from 70 mm. to 9-4 mm., respectively

Eaja pulchra (U, in Figs.).

10b. Horns reduced to rudiments, with an opening at each of the four

corners. Group H'^; notches absent on sides; fibres composing outer-

most tissue less in diameter than those in 10a; greatest in size of all

capsules examined, measuring about 235 mm. in length and 145 mm.
in width Baja sp. W (W, in Figs.).

7b. Surface smooth; horns short, tube-like in shape. Group H"*.

11a. Length of capsule about 100 mm.; capsule-wall very thick, measuring

more than 1.0 mm., with a very thin pulpy layer which comprises

about 13% of the total thickness of the wall

Eaja iengu (T, in Figs.).
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llli. Length of i-apsulcs about loO nun. to 140 nun.; capsule-wall relatively

thin, measuring about 0.4 nini., with a pulpy layer which comprises

;ili(uit 42% of the total thickness of the wall

Baja macroeauda (V. in Figs. ).

111. I'sually small in size, measuring less than 70 nun. in length exclusive

of hoins.

rJa. Horns long, wliijilike in shajie, l>earing a longitudinal fissure; surface

cither rather rouuli or very smooth, (ii'oups IP and H-'.

18a. Surface rather rough, liearing minute prickles with ridged apexes:

capsule-wall divisible into two thickened layers, being compact in

structure. Group Eg^; moderate in size, measuring iil)out ~u mm. to

68 mm. long, and 33 mm. to 46 mm. wide

Rlnnornjii sp. J (J, in Figs.) ; Fli. Innciicauda (L, in Figs.).

Kill. Suiface smooth, without any sculpture; cai)sule-wall translucent, com-

posed of two layers, the outer one very thin, instead of being re'atively

thick, the inner one iiarcndiymatous in structuic, (iroup Egi ; wvy
^^niall in size, mc;isuring about 38 nnn. long, and 'I'l mm. wide

Bnviraja tohitul-oi (A, in F'igs. ».

ll!li. Horns short, tube-like in Nliapc, bearing a I'ound opening at the liji.

Group rH.

14a. Capsule-wall composed of two layers, Groui) Eg''.

l"ia. Capsule-wall about 0.25 mm. thick; length and width of capsule about

51 mm. to 'u mm. and 33 mm. to 37 mm., resjiectivcly

Unja fused (R, in Figs.).

151). Caiisule-wall thin, aliout ii.l5 nun. thick: length and width of capsules

about 43 mm. to 59 mm. and 29 mm. to 37 mm., respectively

Ji'ajd subsj). Q (Q, in Figs.); N. subsp. Q' ( ()' . in Figs.).

14b. Capsule wall composed of three layers, (Jrouj) Eg*'.

16a. Capsule-wall 0.25 mm. to 0.4 mm. thick, with a puljiy la\er which i.-s

thinner than 50' < of the total thickness.

17a. ruliiy layer coniinises about 211% to 30% of the total thicknes.s of the

wall; length and width of ca])sules 5(i mm. to (i(i mm. and 34 mm. to

37 mm., respectively; tiliroid hair exceedingly well develo])e(l over the

surface Raja J:enojei (INI, in Figs.).

171i. Pulpy layer comprises up to 50% of the total thickness of the wall;

length and width of capsules 53 mm. to 65 mm. and 27 mm. to 30 mm.,

respectively; filiroid h;ii)- less developed than in 17a

. . . ti'djd lidlhindi (O, in Figs.) ; L'ajo sp. 8 (S. in Figs.).

lOa. Capsule-wall less than 0.2 mm. in thickness, with a puljiy layer comiuis-

ing as much as 60% of the total thickness of the wall.

ISa. Capsules measure from 49 mm. to 54 mm. in length; surface densely

covered with tine fibres L'ajo sp. X (X, in Figs.).

ixb. Cajtsules the smallest in size, nuasuiing only from 39 mm. to 42 mm.
in length: fine filues covering the surface less developed than in ISa

Raja sp. P (P, in Figs.).
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2. Adaptive differentiation of the egg-capsules

As ren'cirds the present item tln' wi-iter directs attention to the

following points :

a.) The characteristics of the capsules differ between the

northern and southern members : As already mentioned, the horns

of the capsules of the northern members are as a whole nuich

longer than those of the southern ones, and moreover the location

of the respiratory perforation on the horn also differs l)etween

the two forms. Another remarkal)le difference between them is

found to exist in the surface confignration and in the histological

character as well. In the northern form, the outer layer is in

general clad in an armour of either tubercles or prickles, which is

useful as a means for identifying the capsule of this group of

rajids. In the southern form, however, it is the internal tissue

of the capsule-wall. remarkal)ly modified in most cases and espe-

cially recognizable within the inner layer, that serves as a useful

means of identifying the capsules of this group. Wherefore, it

may be said that a modification of the outer layer is the more

usual condition in the northern form, while it is the inner layer

that has become modified in the southern one. This difference in

characteristics may have resulted, in part at least, from differ-

ences in their breeding haliits inasmuch as the capsules of the

northern form, with their long horns or filirous tendrils, are laid

so as to be entwined around some ol)ject above the sea floor; but

it is supposed, according to Clark (,!!'--. P- 582), that the capsules

of the southern form are attached to the bottom using the fibroid

hair as ;iii aui-hor.

b.) The diff'erentiation in the characteristics of the capsule

l)ears a close relationshiji to the geographical distribution of the

adult skates: (ienerally speaking, there is a tendency in the

•lapanesc i-ajids that tlie more northward the fish ranges, the

greater the differentiation of the capsules. The capsule of species

A, which is found in the southernmost part of the geographical

distribution occupied by the northern forms, has the least degree

of specialization in its characters as a whole. The cajisules of

species .1 and L. which are found farther northward next to the

preceding species, have characteristics which seem to show

greater progress in diff'erentiation than that of the formei-. The

same view may l)e expressed by the capsules of sjjccies 1. which
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has a raiiiie of distribution froin the deep sea in the southern

region of the Sea of Japan to the far north and has the character

of the capsule-Avall of Group Eg-. Further, the capsule-wall of

(irouj) Eg"* is possessed exclusively by skates which reach still

farther northward in distribution or inhabit dcM'per waters than

Ihose having the capsules of Groups Eg' and Eg-. A case which

exactly conilrnis this opinion may be given by the most specialized

Group Eg^*^' represented by the capsule of species F, which lives

in waters of great depth (Ishiyama, 1952).

Among the southern forms, on the other liand, though there are

some cxam})l('s which do not fit tlie above conditions, it may be

pointed out that in general the degree of develojiment of the

pulpy layer Avithin the inner one seems to be correlated in the

iiKiin with the distribution of the tish. For example, species Q
and K were obtained in the coastal waters ranging from the ex-

trcnic norlh lo the southerly region of the main island of Japan,
and 1he eai)sule-wall in these species is characterized by having

only iwo layers ((iroup Eg"'), whereas species X and !S, which are

1 bought to be closely related to the preceding species, were

found to inhabit the waters ranging from the middle region of the

main island to I'arlher soutli, and their capside-wjdl is eom])osed
of three layers as in Group P]g''. Another example of this is to

be found in the ca])sules of species U and AV. These two si)ecies

not only have many s])ecialized features in the capsule-wall

(Group Eg' ), but also cover either an extremely wide liorizontal

distril.ution or the deepest region of the range. It should be men-
tionel hei-e that the capsules of these two si)eeies are I'.elieved to

be laid on the sea floor. Such being the case their capsules are

often gather(Hl by the trawl net.

Taking the above into consideration, we conclude that tliere

seems to l.e a close relationship between the differentiation of the

capsule and the geograiihicrd distril.ution as well as the breeding
habits of the adult skates, though there are some exam|)les thai

do not fit this conclusion.

3. Consideration of the differentiation of the capsule
The

of:!:^^ capsule, of course, serves essentially for the protection
of the egg, which is destined to form the young fish, during its

l)eriod of development (Wilson, i;)2S. p. 274). Thus the caiisules

might have uiulergone successive chanues in their characteristics
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ill order to adapt to their environment. On this hasis the writer

lias eiuh'avorod to (dassify the capsnU^s of the dapanese rajids

into eiirht types (Table 3).

Table 8

Characters of the eg^-eapsules in Japanese rajid fishes classi-

fied into 8 types. For abbreviations, see text.
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of tlic horns as well. Such being the case, it may he assumed that

the eapsiiies have a role divided into two main functions, me-

chanical and physiological.

According to Clark (1922) the period of incubation of the

eml)ryo rajid is very long, ranging from four to about fifteen

months, even under artificial conditions. Therefore, it can

!-eadily he inferred that a similarly long period would be needed

for the development of the embryo of the deep-sea forms inhabit-

ing low temperatures (cf. Table 1). This is probably what might
have caused the capsule to be clad in the armour which protects

the egg mechanically from natural dangers during the long period
of incubation. This hypothesis seems to justify the differentia-

tion, at least, of the outer layer in the capsule-wall observed in

the northern members, in which the successive changes of the

layer, to some extent, hear a I'elation to their geographical distri-

bution from the south to the northward. Tiius the trend of dif-

ferentiation in the cai)sules of the northern form may be easily

traced, if we adopt the hypothesis mentioned above. It seems

reasonable to believe, therefore, that the nuich smoother surface

and undifferentiated structure of the capsule of Type 1 (Table

i) has resulted from its adaptation to the environment of the ex-

fT-eme southern area where the temperature is relativelv hiiz-b (cf.

Tal)lel).
In the ca])sules in the southern form, the histological struc-

ture differs so much from that of the northern one, that the

mechanical theoi-y alone cannot be accepted for this case, but

another hypothesis must be developed. The existence of tissue

I'omposed of such a delicate structure as the pnlp.y layer which

develops in the wall in many of the forms would seem to off'ei-

but small resistance towai-d mechanical shock. On the other

hand, the puli)y layer should assist the osmosis of the wall thus

providing for the needs of a fast-growing endoryo developing
under a relatively high temperature. Thus, is it reasonable

to assume that the differentiation in the structure of the capsule
of the southern form nngiit have been caused by the physiological
needs of the embyro? Hypothetical as this may seem, it is logical
to trace the trend of differentiation of the cai:)sules in the south-

ern form in this way. For example, the capsule of Type 5 has

oidy two layers, and its i-eprescntatives ai'e found to iidiabit
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even tlic shallow waters towards the extreme northern regions

of our main ishnul. whereas the skates of Type 6, having a

eapsule-wall t'onij)ose(.l of a somewhat more specialized structure

than the preceding, inhabit areas mostly limited to the southern

waters of the land.

Since Types 7 and 8 are rather aberrant in the structure of

their capsules, it is difficult to develoji a i)lausil)l(' hypothesis

based either on the mechanical or on the physiological functiini

of the capsule. The likelihood is that both of these processes take

place. It may not be unreasonable to assume that the highly

speciali7.ed features of these capsules might be linked to the

special breeding habits of these species (U and W), the cap-

sules of which usually contain more than one egg (ranging up to

five in number) and are laid on the sea tioor, as mentioned above.

White (1937, pp. 96-97) stated that "the raja-like forms have

l)een reported from the Jurassic, so it is possible that this grou])

branched from the squaloid line before the viviparous habit had

been established. In all the oviparous groups there is shown

some tendency toward ovoviviparity. . ." Thus, oviparous re-

production is thought to have occurred independently within

groups of the sharks. However, there exist some tendencies in

common among the elasmobranchs regarding the structure of the

capsules of the oviparous forms.

Upon examination and comparison of specimens and of de-

scriptions of various kinds of egg-capsules of oviparous sharks,

the characters which are shared in common are as follows :

1. The capsules with smooth surface and devoid of any sculp-

ture on the surface appear to be reminiscent of the tem-

porary capsule of the viviparous fish.

2. The tendrils or the horns are often elongated in a varied

manner in both groups.
S. The eapsule-wall consists of two layers.

Considering these eonnnon characteristics in the capsules, it

is credible to assume that the features in a capsule like that

of sjiecies A may be expected to display the most primitive con-

dition among the Japanese specimens, and this type of capsule

appears to have been differentiated in two divergent directions as

the specialization of the rajids ])r()gressed (Fig. 9), in contra-

diction to White's suggestion.
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At any rate, jud5^'in<i' from the features of the capsules thus

considered, Types 4 and 8 may be considered the most specialized,

and Types 1 and 5 the most primitive, in those of the northern

and southern forms, respectively, in so far as the capsule is

concerne 1. The differential patterns between tliesc two pairs of

extremes may be traced in Figures 9 and 10.

It is of special interest to note here that the trend of differen-

tiation thus inferred from the features of the egg-capsules is

closely related to that obtained in the structural evidence of the

claspers whicli will be re])orted elsewhere. From this it may be

emphasized that the character of the capsule bears a sigiiifi-

cance of fundamental phylogenetic imi)ortance, though in some

cases extreme accommodation to the conditions of the environ-

ment precludes an exact parallel between the two trends. This

fact may make clear the general idea that the organ concerned

with reproduction is usually (piite usc^ful as a means of system-
atic classification.

As a result, the writer has arrived at the conclusion that the

features of the egg-capsule are not only one of the contributing
charactei's as a means for classification but also of basic im-

portance foi- distinguishing the ])hylogeny so far as the Japan-
ese rajid fishes are concerned. Furthermore, it can be assumed
that these same conditions obtain for the capsules of rajids in-

habiting other parts of the world for their cajisules to some extent

have features similar to our own species.

SUMMARY AND (^INCLUSIONS

The egg-capsules of twenty-on(^ species and two subspecies of

rajids, which include almost all those heretofore collected by
the wi'itei- in the waters ai-ouiid -lapan, were examined in the

])resent investigation.

Noteworthy features of the eapside were found in both the

external and the histological structure. These characteristics

include the shai^e, horns. fil)roi(l teiulrils and configuration of

the external surface, and the structure of the capsule-wall.
In the so-called northern form, the capsule is characterized by

having a long hoi-n at each corner with a longitudinal respiratory
fissure located midway near the tip of the horn, and having a

rather simple structure of capsule-wall (the tertiary egg-



ISHIYAMA: EGG-CAPSULES OF JAPANESE SKATES 21

envelope) composed of two layers. The outer horny layer,

however, assumes a highly sjieeialized appearance, characteristic

among different groups and s]ieeies. having developed a definite

form of armour on the surface that may serve as a mechanical

protection for the developing embryo in the low temi)eratures of

its environment.

In the southern form, on the other hand, the capsule has a

smooth surface and short horns which are usually perforated at

the tip, and the wall shows a great variation not only in the

inner layer but also, in some cases, in the outer one as well. Some

capsules are formed of only two layers, as is also true of the

northern form, but the majority are characterized by having
three layers, a pulp3' layer being inserted between the other two.

A remarkable examjile of this is jirovided by two species of Rajn
which produce an eg'g-capsule (Fig. 3, V, W ) highly s])ecialize(l

both in histological structure and in external form. From all

this evidence it seems conclusive that th(^ external form and his-

tological structure of the caj^sule case are of importance either

mechanically or jiliysiologically, or both, for the development of

the embryo under relatively high tempei-atures.

This concept, based chiefly on the geographical distributioji

and the manner oi breeding of the adult in relation \o the fea-

tures of the egg-capsules, of different groups and species, suggests

that the divergence in pattern of these features might have been

due to environmental adaptation, in conformity with the two

functional roles of the capsule. Should this hypothesis be justi-

fiable, successive changes in the features of the egg-capsules of

Japanese rajids (Figs. 9 and 10) may be classified ino eight

types (Table 3).

These phenomena, an interesting instance of promorphologica!

adaptive differentiation, foreshadow the general cliaracteristies

of the future embryo. This trend in the manner of differentiation

within the capsules is related in the nuiin to the phylogeny de-

duced from the claspers of this group of fish.
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Fig. 1. Map showing localities where the specimens (egg-capsules) exani-

in?d were taken. For alibreviations, see Table 1.



I'^iji. 12. Dorsal aspects of the t'g'K-capsulos of the northern forms, A, F, (i

and I. Abbreviations as in Table 1. Wliite and black bars represent 5 and

2.5 cm., respectively.



Fig:. •"> Dorsnl aspects of the egg-capsnles of the soutbei'Ti t'oims. T, T'.

and \V. Alilireviations as in Talile 1. Wliite bars inclii-ate ."i cm.
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Fig. 4. Size-relation between lengths of the body of jiarent species and of

the egg-capsules exclusive of horns, excepting W. Bar shows range in

dimensions, and cross shows the arithmetic mean. Al»breviations as in

Table 1.
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Fig. 5. Semidiagrammatic representation of the cross sections of capsule-

walls in seven groups Egi-Eg". In these, solid lines represent inner layer;

dashes, parenchymatous inner layer; broken ones, pulpy layer; crosses,

reticulated pulpy layer; black covering upper border of each section with or

without projections (protuberances or prickles) and dots, outer horny layer.

A, group EgT^; I, Group Eg-; L, Group Eg^ ; B, Group Eg-*; E, Group Eg'"';

T, Group Eg*'; W, Group Eg''. Magnification, A, x 100; B, I and L, x 24;

R, T and W, x 15.



Fi<>'. 6. SemidintjiamniMlic icinescntatidii of tlie cross sections of capsule-

walls showing varieties as in Fiouic 5. .Magnification, (', E, F, G and K,
X la: TI, X 24.



Fig. 7. Compnrisou of tlu' ariangoment of priekles developing over tlic

surface of the egg-capsulo in three .species, B, E and (!. P> and E, longi-

tudinal sections; G, dorsal aspect. Magnification, x 15.

U N
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O

Fig. S. Semidiagrauiniatic representation of the cross sections of capsule-

walls, showing varieties as in Figure 5. Groups represented are Eg-*, Eg-"" and

Kg'. M. Q, T' and V. x 15; X, O, P and S, x (56.



Fig. 9. Dorsal aspects of the egg-capsules, showing the probable phyletic

relationship. The filiroid haiis covering the capsule in species F are partly re-

moved so as to show the prickles underlying them. Scales accompanied,
5 cm.



Northern form Southern form

Fig. 10. Suggested phylogeny liased im tlie egg-eapsuleis of Japanese

rajid fishes. Each number found in the figure represents the type of the

capsule.
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No. 2 — A Generic Review of the Plovers

(Charadriinae, Aves)

By Walter J. Bock

Biological Laboratories

Harvard University

For many years the relationships between the grey and golden

plovers have been argued about with little agreement between the

opposing schools of opinoin. While there has been much discus-

sion of the problem, a critical evaluation of the evidence support-

ing the maintenance of the genus "Squatarola" as distinct from
Pliivialis has never been presented. With this in mind, Dr. Ernst

Mayr sugested that I undertake a study of the skull morphology
of the large plovers {Pliivialis) so that the earlier works of Lowe
could be better evaluated and so that our understanding of the

relationships of these species could be further clarified. Prelimi-

nary examination of some specimens and study of Lowe's papers
on the anatomy and classification of the shorebirds revealed that

the variations in the skull morphology and the plumage color and

pattern as outlined by Lowe were not limited to Pluvialis, but

were common to the entire subfamily. Further study of Lowe's
and Peters' classification of the Charadriinae sensu stricta

focused attention on the need for a revision of the existing generic

arrangement. This need has already been pointed out by Stein-

bacher (1932) in his review of Lowe's major paper (1931b), and
is reflected by the dissatisfaction of many workers with Peters'

classification as indicated by the various, but conflicting proposals
to modify his system.

Plovers have always held the interest of ornithologists from
which it can be said almost ipso facto that many different classi-

fications have been advanced for them. Before 1800 the species

of plovers were placed in one of two large inclusive genera,

Charadrius or Yanellus. The next century was characterized by
the proposal of many new genera, almost to the extreme of having

only one species to each genus. Seebohm, in his monumental work
on the classification and distribution of the shorebirds (1888),

objected to this trend toward what he considered a monotypic
and impractical generic concept. In his classification, the plovers

were placed in three genera, Charadrius (== the Charadriinae of

Peters), Vanellus and Lobivanellus (^ the Vanellinae of Peters).
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This arrangement, although it is conservative, and the genera
Vanellus and Lohivanellus are artificial, is far more acceptable
than the classification in use today. With the publication of

volume 24 of the "Catalogue of the Birds in the British Museum"
(Sharpe, 1896), the plovers were once again divided into many
genera. More importantly, Sharpe 's arrangement of these genera
is so unnatural that a clear idea of the generic relationships can-

not be gained from study of his work. Lowe's papers on the

anatomj', relationships and classification of the shorebirds, in-

cluding the plovers, serve as the basis for much of the current

classification of the Charadriidae sensu lata. Unfortunately, al-

though Lowe did much work on the anatomy of plovers, most of

his interpretations are, at best, questionable and have led to an

unacceptable taxonomic arrangement. Eensch (1923), in his re-

view of Lowe (1922), had suggested that the variation in the

skull maj^ well be modified by variations in the jaw muscles or

some other factor and that there had been much parallel evolu-

tion of the skull within the plovers. The clue to a more reasonable

interpretation of the skull variation has been subsequently

pointed out by several German workers, but no one has yet done

a complete job of checking Lowe's papers and aligning the skel-

etal and plumage variations with an acceptable classification of

the Charadriinae sensu lato. Peters (1934) corrected some of

Lowe's errors, mainly by shifting several misplaced genera from
the Vanellinae to the Charadriinae sensu stricto, but in general
used Lowe's conclusions as the basis for his classification, which

thus still contains most of Lowe's misinterpretations. Peters' two

subfamilies are natural (monophyletic) groups but they are sub-

divided into far too many genera. In recent years some genera,

especially in the charadriine plovers, have been merged — a

trend leading back to the classification of Seebohm. However,
the merging has been erratic, with little agreement in the delimi-

tation of genera, as most clearly shown in the case of Charadrius

whose limits differ with almost every author. The merging of the

charadriine genera reached its extreme limit with the recent

action of the Nomenclature Committee of the British Ornitholo-

gists Union (Anonymous, 1949). This committee placed all

British plovers, with the exception of Vanellus vanellus, into

Charadrius without giving reasons for their action or taking
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the non-British species into consideration. Even if it were correct,
this type of work is unsatisfactory^ for only the opinion of the

several workers is presented, without the supporting evidence.

Lastly, there has been no recent attempt to understand the posi-
tion of the more aberrant species found in the Southern Hemi-

sphere or the course of evolution within the subfamily.
The aims of this paper are several. Firstly, Lowe's studies on

the morphology of plovers are reviewed and a new interpretation
is presented in the hope that it will be in agreement with the

classification of plovers here presented. Secondly, a study of the

relationships and a generic classification of the plovers is ad-

vanced. Tliis classification is based mainly on a study of external

characters, of habits, habitat, and some features of the internal

anatomy, chiefly the osteology. Behavior will not be used in spite
of the fine work that has been done on a few species, largely be-

cause the behavior of most species is still unknown. This, however,
is not to be interpreted as an attitude of underevaluation of the

usefulness of comparative ethology in understanding the rela-

tionships between species of plovers, for I believe that a compara-
tive study of their behavior may prove to be the key to clarifica-

tion of the phylogeny within the large genera.
Most of the characters used in this work are those that can be

seen in study skins. The original survey was done in the Museum
of Comparative Zoology and supplemented by study in the Ameri-

can Museum of Natural History. I was able to examine all known

species of plovers and most of the major plumage variations.

Skeletons of a number of species were available, and those studied

are listed below :

Vanellxi^ vanellus 4 specimens
• ' coranattus 2 specimens
' '

gregarius - 1 specimen
' ' chilensis 3 specimens
' ' indicus 2 specimens
' ' tricolor 3 specimens
" miles 2 specimens

Pluvialis apricariti 1 specimen
" dominica 13 specimens
' '

squatarola 29 specimens

Charadrins hiaticula 26 specimens
" wilsonia 3 specimens
' '

vociferus 16 specimens
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Charadrius

"
,

melodus 10 specimens
" alexandrinus 4 specimens
" montanus 3 specimens

These specimens were examined in the collections of the Ameri-

can Museum of Natural History, Cornell University, and the

Museum of Comparative Zoology, or borrowed from the United

States National Museum, the Museum of Vertebrate Zoology at

the University of California and the Museum of Natural History
at the University of Kansas. In addition, a few alcoholic speci-

mens were examined, some specimens of Pluvialis dominica, of

P. squatarola and a few species of Charadrius. They were

checked for the size and position of the nasal glands.
I am deeply indebted to Dr. Ernst Mayr who suggested the

original problem, helped and guided the entire study. The offi-

cials of the Museum of Comparative Zoology and the American
Museum of Natural History were most cooperative and helpful
to me in the course of my work. Drs. Friedmann, Pitelka, Tordoff

and Sibley kindly made available skeletons that were of great
value in the study of the skull morphology. Drs. Ernst Mayr,
Dean Amadon, Ernest Williams, Karl Koopmann, Daniel Marien,
Robert Dressier, and Mr. Robert Risebrough have read the manu-

script and offered many useful comments and suggestions for

which I am most grateful. Mr. William Partridge must be

thanked in particular for his help in providing information about

South American plovers and for translating some important

papers written in Spanish. Mr. Terrell Hamilton kindly trans-

lated von Boetticher's revision of the lapwings from the French.

Miss Patricia Washer is to be credited with the fine drawings
of the skull and palate.

In any taxonomic paper it is of the greatest importance to state

the principles on which the proposed classification is based, but

it is not necessary to outline these principles in every paper.
The principles followed in this study are the same as those used

in my revision of the herons (Bock, 1956). In brief, a broad con-

cept of the genus and family is used for this is in closer agree-

ment with the present-day species concept and results in a

sounder, more easily comprehended classification.
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Characters Used

Understanding of a taxonomic study depends almost entirely

upon a clear presentation of the characters upon which the study
is based. It is not enough to give complete and accurate diagnoses
of the proposed groups because, unless he is a specialist in the

group, the reader usually cannot separate the significant from the

non-significant characters or understand how the characters vary.

Futhermore, merely to discuss the variation of the characters is

still not sufficient. To insure a full understanding of a char-

acter, it is necessary to describe and discuss its variation, its

function, and how it is correlated with other structures to form

character complexes. Character complexes must be treated as

units, not as separate entities, for the same selection forces act

on all and thus fuse them into a single evolutionary unit. When
studied in this manner the selection forces acting on the char-

acter and its evolution can be more accurately examined. After

the functional and phylogenetic aspects of a character have been

separated and analyzed, its taxonomic value can be evaluated

on a much sounder basis. The value of a systematic study is

greatly increased if the taxonomic characters are evaluated in

this way and, although I realize that I fall short of the goal, the

characters used in classifying the plovers are presented with

these ideas in mind.

The Skull

Of the several characters used by Lowe in his classification of

the plovers, the skull and the color of the back were considered

by him to be the most important. Eight skull characters were

listed
; however, only the first two were of any importance. These

two characters show the most striking variation, which was

"correlated" with the color of the back and upon which the

classification of plovers was largely based. Since the skull char-

acters played so large a role in Lowe's writing, I shall cite them

in full and then give a brief summary of his interpretations.

In separating the genera Pluvialis and ''Squatarola," Lowe

lists the following skeletal characters (Lowe, 1922, pp. 478-482) :

' ' Turning to the skull we find :

"(a) That the lacrymals in Squatarola are strikingly different, being
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prominent out-jutting processes, almost Larine or Tringine in appearance;
while in Pluvialis their outer margin is rounded and merged into the line

of the orbital rim, being continued forwards and inwards in a smooth and

somewhat noticeable convexity in a manner somewhat reminiscent of Vanellus

(text-figs. 10b & lib).

"(b) The interorbital space presents very distinct differences in the

two forms. In Squatarola it is narrower both actually and relatively, while

the raised corniced and everted orbital rim so characteristic of Pluvialis

is not present; moreover, the grooves for the supra-orbital glands are not

nearly so deep or defined as in Pluvialis, and the general arrangement here

is Larine or Tringine (Text-figs. 10b & lib). In Squatarola there are no an-

terior foramina caudad of the lacrymals. They are well marked in Pluvialis,

and this seems to be a Charadrijne character. In Squatarola the inner mar-

gins of the grooves for the supra-orbital glands meet in the middle line of

the vertex, forming a prominent sagittal ridge down the centre. In Pluvialis

there is a fairly broad and clearly-marked smooth medial depression down

the centre of the interorbital space, which is not encroached by the supra-

orbital grooves.

"(e) Turning to the palatal plates, we find in Squatarola that the

postero-external angle is rounded off (in some specimens much cut away).
In Pluvialis the angle is squarer.

"(d) In Squatarola the ectethmoid or antorbital plate is somewhat

triangular in form, the extero-inferior angle representing the apex. In

Pluvialis the antorbital plate has a quadrilateral form. ' '

Adding in a foot-

note,
' '

This, at any rate, is evident in perfectly ossified examples.
' '

"(e) In Sqxiatarola the descending process of the lacrymal falls per

[lendicularly to just touch the apex of the antorbital plate. In Pluvialis

it runs along the outer margin but does not fuse with it.

"(f) Turning to a comparison of the maxillo-palatines, we find that

in the two forms under discussion these are not identical. In Squatarola

they appear to be more closely applied to the pre-palatines, their posterior

of free points being little separated from the palatal plate. In Pluvialis

the free ends converge towards the middle line and underline the vomer, so

that that part of the vomerine process is hidden when these structures are

viewed from the palatal aspect. The maxillo-palatines in Pluvialis are also

more shell-like concavo-convex structures (or more scroll-like). The attach-

ment to the palatal process of the premaxilla is less than is Squatarola.
"

(g) In Squatarola I have noticed that the dentary margin of the pre

maxilla is not completely fused with the corresponding portion of the

maxillo-palatine as it is in Pluvialis. This is a Larine as opposed to Plu-

vialine character.

"(h) In Squatarola the postero-external angles of the basitemporal

plate end in two fairly conspicuous downwardly projecting processes of



BOCK : GENERIC REVIEW OF THE PLOVERS 33

bone. These processes are but little evident in Pluvialis, but are quite char-

acteristic of the Laridae and Sternidae. If well-prepared skeletons of the

skulls of the two genera under discussion are compared, these differences

are generally apparent. A similar distinction is noted between Larus and
Stercorarius."

Later in the same paper (p. 483), the species of Charadrius
were divided, on the basis of the same characteristics, into two

groups, "Leucopolius" (resembling
"
Squatarola") and Charad-

rius (resembling Pluvialis). It should be noted that not all of the

species of Charadrius as recognized in this paper or by Peters

were included by Lowe in
"
Leucopolius" or Charadrius; some

were placed in other genera.
The color pattern and color of the back of these genera were

given [op. cit., pp. 483-485) and the latter "correlated" Avith the

skull. The light versus dark back color was said to be correlated

with the degree of ossification of the supra-orbital rims (= char-

acters "a" and "b"). Lowe considered the less ossified skull

and light dorsal color primitive ("adumbrated") and the more
ossified skull and dark dorsal color advanced. As he put it, the

former condition was the initial attempt by nature to produce
these characters and the latter was the more complete (finished)

product. Thus, relationship on the horizontal level (in the same
taxonomic group) is shown by skull type and back color. On
the vertical axis (between ancestral and derived groups) rela-

tionship is indicated by color pattern.
"
Squatarola" and "Leu-

copolius," in addition to a number of other forms, were combined
as the "Pre-Charadriinae,

"
a primitive group that was con-

sidered a subfamily, but never given formal status by Lowe or

any subsequent author. In a later paper, Lowe (1933a) again
discussed the problem of color and color pattern and here pre-
sented a list of eight "pairs" of species, set "A" being pale
colored dorsally and having the skull type of

"
Squatarola," and

set "B" resembling Pluvialis in these characters. The relation-

ship betw'een the 16 species is as outlined above. That is, each

species or genus in set "A" (= primitive subfamily) gave rise

to the corresponding species or genus in set "B" (== advanced

subfamily), which assumes parallel evolution on a grand scale.

Lowe speaks of some forms (his "Pre-Charadriinae") as

"living fossils" (1922, p. 488; 1933a, p. 120), and believes that

various groups of birds are maintained as they were in past
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geological ages thus allowing ornithologists to establish phyloge-
netic series based on living forms. He states further (1933a, p.

114) that in the ontogenetic development of the skull of the

advanced group there is a stage in the immature bird when the

skull resembles that of the adult "pre-charadriine" plover. He
is quite correct in his observations and indeed for a time I be-

lieved, misled by an incorrectly identified skull, that the differ-

ences between the two skull types were mainly age variations, the

"pre-charadriine" condition representing the immature and the

Table 1

Character complex 1

Least ossified skull

Light dorsal color

Ancestral (primitive)
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a charadriine" condition representing the fully ossified adult

skull. This is not the case, as I discovered later. Lowe, in stating

that the skull of the advanced type passed through the "primi-

tive" stage in its ontogeny, claimed that (1933a, p. 114) : "This

would appear to support my conclusion that the Grey Plover and

Kentish Plover are members of a group which may be regarded

as antecedent in origin to, or at least more generalized than the

more specialized group of which the Golden and Ringed Plovers

are representatives." This is a direct application of the theory

of recapitulation and as in so many other cases has led to an

erroneous conclusion. Lowe always argued very strongly that

these characters were not directly affected by the present day

environment, but represent the condition inherited unchanged
from an ancestral form. Finally, he never stated whether he

considered color pattern or back color and skull type as the more

important in showing relationships between genera of plovers.

Table 1 summarizes Lowe's interpretations of the relationships

within the plovers.

The subfamilies Vanellinae and Lobivanellinae were established

by Lowe in 1922, only to be merged by him in a later paper

(1931b). The main difference cited by Lowe between the Vanel-

linae and the Charadriinae (including the "Pre-Charadriinae")

is the condition of the supraorbital rims, which in the Vanellinae

are simply more ossified than in Pliivialis. The use of the more

completely ossified nature of the supraorbital rims as the major

distinguishing feature of the Vanellinae necessitated placing

many obvious charadriine plovers, such as Charadrius vociferus,

in the Vanellinae, a move to which many workers objected.

The main object in briefly suunnarizing Lowe's interpretations

of the variations in the skull and back color in the plovers is to

show that any classification based on them would be artificial.

Unfortunately space does not permit a clear explanation of all

the disputed points which has made the above discussion some-

what confusing. Lowe may well be right in some of his conclu-

sions (for example, placing the turnstones in the Scolopacinae),

but as so much of his work on classification and phylogeny is

unsound, all of it must be reviewed before being accepted.

In regard to the plovers, I was unable to accept any of Lowe's
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conclusions after a careful consideration of both the evidence

and other possible interpretations. The results of the present

study force me to suggest that Lowe's conclusions dealing with

the anatomy and phylogeny of plovers be ignored in future

considerations of the relationships within the Charadriinae sensu

lato.

Figure 1. Dorsal view of the skull of a) immature golden plover (Pliivialis

dominica) , b) intermediate stage golden plover, c) adult golden plover, d)

adult lapwing (Fanellus vaneUus), e) adult turnstone {Arenaria interpres) ,

and f) adult grey plover (Pluvialis squatarola) to illustrate the variation

in the degree of ossification of the supraorbital rims. The labels are, from

posterior to anterior, the supraorbital rims (S), the groove or foramen for

the duct of the nasal gland (G), and the lacrimal bone (L). Figures are

approximately life size.
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Characters "a" and "b." Lowe did not describe these char-

acters with sufficient clarity. Therefore the nature of the varia-

tion and correlation of these characters will have to be more

clearly outlined before an alternative interpretation can be of-

fered.

Examination of the differences between "
Sqiwtarola" and

Pluvial is in these characters reveals that the degree of ossification

of the supraorbital rims is the most important factor. In '^Squa-

farola," the rims are only slightly ossified, hence the interorbital

space is narrower, there is a groove, not a foramen, for the duct

of the nasal gland at the anterior end of the groove in which the

gland lies, and the lacrimals jut out to the sides. In the adult

skull of Pluvialis dominica, the supraorbital rims are more fully

ossified, hence the interorbital space is wider, there is a foramen,

not a groove, for the duct of the nasal gland at the anterior end

of the groove in which the gland lies, and the lacrimals do not

jut out to the sides, but merge with the edge of the supraorbital

rims in an even curve. In the lapwings, the supraorbital rims

are still more ossified with small, but definite grooves for the

nasal glands. Thus the interorbital space is very wide, a foramen

is present for the duct of the nasal glands, and the edge of the

supraorbital rims and the lacrimals merge with one another in a

very smooth curve. See Figures If, Ic, and Id which illustrate

these structures in Pluvialis squatarola, P. dominica, and Vanel-

lus vanellus respectively.

Lowe (1933a, p. 114) reported that the skull of the immature

J'luvialis doyninica ("the advanced type") passes through a stage

that resembles the adult skull of the "pre-charadriine" group.

My series of dominica fully supports this observation. The skulls

of a very immature, an intermediate, and an adult golden plover

are illustrated in Figures la, lb, and Ic. These show an increase

in the ossification of the supraorbital rims and with this, a change

from the
' '

pre-charadriine
"

to the
" advanced

' '

condition. Deter-

mination of the age of these skeletons is based on the total degree

of ossification of the skeleton including the supraorbital rims
;
no

skulls of known age were available. (I have only one specimen of

known age, a piping plover [Charadrius melodus] W.B. 432 de-

posited at Cornell University, a bird banded as a chick and col-

lected seven years later. The bones of this specimen, including

the supraorbital rims (see Figure 2e), were completely ossified.)
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When this ontogenetic change became apparent it was necessary

to determine the exact nature of the fully adult (^ossified) skull

of P. squatarola. In my series of P. squatarola which contained

both immature and adult birds, the skulls of all specimens re-

sembled that of the immature golden plover. It is doubtful that

Figure 2. Dorsal view of tlie skull of a) adult snowy plover (Charadrius

alexandrinus) , b) adult Wilson's plover {Charadrius wilsonia), c) adult

piping plover {Charadrius melodus), d) immature killdeer {Charadrius

vociferus), e) adult killdeer, and f) adult mountain plover {Cliaradrius

montanus) to illustrate the variation in the degree of ossification of the

supraorbital rims. Abbreviations as in Figure 1. Figures are approximately
life size.

a series of almost thirty birds collected at random over all of

North America would be composed entirely of immature birds,
and indeed, some specimens are certainly adults as shown by the

total degree of ossification of the skeleton. It can be concluded
that the adult skull of squatarola is similar to the very immature
skull of dominica (see Figures la and If). The rims of the im-
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mature killdeer (Charadrins vociferus) are less ossified than

those of the adult and resemble those of the adult snowy plover

(C alexandrinus) or Wilson's plover (C wilsonia) (see Figures
2a, 2b, 2d, and 2e). However there is no basis, as we will see

moi-e clearly later, to conclude that the skull of squatarola rep-
resents an ancesti;al type ;

it merely has less ossified supraorbital
rims and if a species such as P. dominica has more fully ossified

rims, it has had to pass through a squatarola-like stage sometime
in its ontogeny — there is no alternative.

The elimination of the possibility that the differences observed

are the result of comparing an immature with an adult bird

necessitated an investigation of other possible factors that could

influence the degree of ossification of the supraorbital rims. Since

the roof of the skull is so intimately associated with the nasal

(or supraorbital) glands, it would seem reasonable to try and
determine whether there is a correlation between the size of these

glands and the degree of ossification of the supraorbital rims.

This suggestion is not new, but has been previously advanced by
several German workers, who in fact have given the best possible
answer to the problem of the variation in size of the nasal glands
and the correlation between the size of the gland and the degree
of ossification of the supraorbital rims, but the value of their

work has never been fully recognized.
Schildmacher (1932), on the earlier suggestion of Heinroth,

showed that in Anas plaiyrhynchus the salt content of the en-

vironment directly affected the size of the nasal glands during
the life of the individual and hence the morphology of the roof

of the skull. In general, the saltier the water, the larger are

the nasal glands and the less ossified are the supraorbital rims

and the lacrimal bones. The reason for this correlation is of no

importance to us at this time, but will be discussed later; the

important thing is that an inverse correlation between the size

of the nasal glands and the ossification of the supraorbital rims

does exist. To show this, Schildmacher conducted a simple,

but conclusive experiment. He took ducklings from the same
brood and reared half of them with fresh water for drinking,
while the other half had salt water. At the end of a year he

killed half of each group and prepared the skulls. The birds reared

on fresh water had well ossified supraorbital rims and small

nasal glands while the salt-water birds had poorly ossified supra-
orbital rims and well developed glands. These changes are clearly
shown in Stresemann (1927-34, p. 52) who illustrates, after
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Schioler (1925, Danmarks Fugle, Bd. 1), the differences in the

skull of the Continental European race and the Greenland race

oi* the mallard. The remaining ducks were placed together on
fresh water and at the end of the second year they were killed

and their skulls prepared. This time all of the skulls were alike

and resembled the skulls of the birds raised on fresh water. The

changes found by Schildmacher are phenotypic and can be

brought about by simply changing the salt content of the water.

Schildmacher 's experiments were carefully conducted with all

of the necessary controls and there is no reason to doubt his

results or interpretations. He points out that the supraorbital
rims of the salt-water-dwelling race Anas platyrhynchus con-

hosacs of Greenland are less ossified than those of the fresh-water

European race platyrhynchus, the differences being comparable
to those he obtained in his experiment. Lastly, Schildmacher

reported on several eiders {Somateria mollissima) and a marine

merganser {Mergus serrator) which were held on fresh water for

several years. While the nasal glands did not change as much
as in the case of the mallard, they did degenerate slowly in both

species. It is not surprising to have a smaller change in the gland
of a salt-water bird, for the nasal glands are more important to

salt-water species and hence it would be advantageous to have

the size of the organ more completely determined genetically and
less susceptible to changes in the environment.
Technau (1936a, 1936b) studied the nasal gland in the entire

class of birds. He showed that one of the functions of the secre-

tion of the nasal glands is to protect the mucous membrane of the

nasal cavity against the action of salt water.^ With this he con-

cluded that if, of two races of the same species or of two closely

^ While this paper was in press, I learned of the studies of Schmidt-Nielsen

and his collaborators on the function of the nasal glands of marine birds

(Federation Proc, vol. 16 (1): 113-114, 1957; Amer. Journ. Physiologj',

April, 1958). They have shown that the nasal glands secrete (excrete) salt

thereby enabling marine birds to be independent of fresh water. Schmidt-

Nielsen told me (personal communication) that they have not discovered

any other function of the nasal glands so that my statement of its function

would be incorrect. However, the following argument of the evolution and

taxonomic value of the nasal gland and associated structures is still perfectly

correct with this newly discovered function of the nasal gland. Indeed, it

is easier to see how the size of the gland will alter with changes in the salinity

of the environment for as the amount of salt increases, the glands will have

(o increase in order to remove the excess salt from the body and vice versa.
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related species, one were found on salt and the other on
fresh water, the size of the nasal gland would differ between
the two. Several cases were cited to support this conclusion, as

for instance the salt-water species Charadrius hiaticula and the
fresh-water C. diihius (1936b, pp. 601-603). The difference in

size of the nasal glands in this species agrees with his conclu-

sion though not as clearly as would an extreme salt-water species
such as C. alexandrinus compared to C. duhius. However, the

special problem of variation in the size of the nasal gland in

any family was outside the scope of his study, and while Technau
presented all the necessary evidence, it remained for another
worker to utilize his results to solve the problem of the variation
in the ossification of the supraorbital rims in the plovers.

Stegmann (1937) in a short note discussed the relationship
between "Eupoda" {=Charadrius) a. asiatica and "E." a.

veredus which he points out are conspecific, as concluded earlier

by Hartert. Yet Lowe had placed these forms in the "Pre-Cha-
radriinae" and the Vanellinae, respectively, on the basis of skull

morphology. These forms, I should add, constitute one of the

pairs of species listed by Lowe in his 1933a paper. Charadrius
a. asmticus breeds in areas of salt deserts, veredus in areas of

fresh water, and both winter in the interior of Africa. On the
basis of this and the results of Technau 's studj^, Stegmann con-

cluded that the dissimilarity in the degree of ossification of the

supraorbital rims was caused by a difference in the size of the

nasal glands resulting from the dift'erence in the salinity of the
environment of the two species.
Lowe knew of the earlier papers on the nasal glands including

Marples' (1932) discussion, but discounted the nasal glands as

a possible explanation in favor of his earlier interpretation.

However, Lowe's interpretation (1933a, pp. 119-129) has no
factual basis and is best rejected in favor of the interpretation
outlined by Technau and Stegmann.

If our hypothesis is correct, then a tabulation of the habitat
and the degree of ossification of the supraorbital rims (or the

shape of the skull) should show a definite correlation. What is

actually being compared is the salinity of the habitat and the
size of the nasal glands. The glands and the supraorbital rims

change together (see below). Unfortunately a complete survey
of all species cannot be made at this time for the skulls of many
species are lacking in our collections as well as the much needed
data on the habitat. I shall, however, outline several cases for
which the necessary evidence is available.
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Since this study originally started with a consideration of the

grey and golden plovers, it would seem fitting to discuss them

first. The golden plovers, dominica and apricaria, are predomi-

nantly fresh-water birds and have well developed supraorbital
rims (Figure Ic). On the other hand, the grey plover {squata-

rola) which is predominantly a salt-water bird, has very poorly
ossified rims (Figure If). This agrees with our hypothesis.

Of the North American species of Charadrius, montanus and

vociferiis are fresh-water birds, wilsonia and alexandrinus are the

most extreme salt-water forms, and melodus and hiaticula are

intermediate, but are found more on salt water than on fresh

water. If the skulls of these species are compared (Figures 2a,

2b, 2c, 2e, and 2f) the close correlation between the degree of

ossification of the supraorbital rims and habitat is readily ap-

parent. The skull of hiaticula, which is not figured, is almost

identical with that of melodus.

The lapwings are all strictly fresh-water birds and are even

found on dry grasslands. They have the smallest nasal glands
and the most ossified supraorbital rims (see Figure Id). The

close resemblance between the lapwings and some of the chara-

driine species such as Charadrius vociferiis, C. montanus, C.

asiaticus veredus, Eudromias morinellus and E. ruficolUs (see

Figures 2e and 2f ) ,
which were placed in the Vanellinae by Lowe,

is due to the fact that these species are also strictly fresh-water

forms and not because of any close relationship between these

species and the lapwings.
The relative difference in size of the nasal glands in a fresh-

water species {Charadrius vociferiis) and a moderately salt-

water species {Charadrius hiaticula) is shown in Figure 3.

It is thus safe to conclude that, in general, there is a strong
correlation between the habitat and the shape of the skull. The

species listed by Lowe in his "Pre-Charadriinae" (those with a

squatarola-\ike skull) are generally salt-water birds while

the species included in his "Charadriinae" (those with a

doniinica-\ike skull) are mainly fresh-water birds. All marine

(or salt desert) species do not have one type of skull and all

fresh-water-dwelling species a second type, but rather within a

group, the coastal (or salt desert) species have less ossified rims
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than the fresh-water-living species of that group. This point must
be made because some marine species, such as Charadrius melodus

or C. hiaticula, have more ossified supraorbital rims than some

other marine forms such as Pluvialis squatarola or Charadrius

alexandrinus.

Figure 3. Diagrammatic sketch of the head of a) fresh-water plover, the

killdeer, (Charadrius vociferus) and b) salt-water plover, ringed plover,

{Churadrius hiaticula) to show the difference in the size of the nasal glands

(G) and their relationship to the eyes (E).

One problem remains. What is the basis of the correlation

between the size of the nasal glands and the degree of ossification

of the supraorbital rims? Support for the glands is easily pro-

vided for by the heavy membranes present in this region in

those species with poorly ossified rims — a support of bone is not

needed. A number of experiments that have a direct bearing on

this problem have been reported by Murray (1936) in his general

treatise on bone. In the treatment of the functional changes in

bone, he discusses (p. 78) the yet unexplained fact that "other

pressures can cause either atrophy or at any rate limitation of

growth of bone in the direction of the pressure." Blood vessels,

tendons and muscles can press against the surface of a bone

and restrict growth of the bone at that point. Several experi-

ments were cited in which the bone grew after the overlying

muscle had been removed. A large nasal gland would exert a

similar pressure on the bone of the supraorbital rim and in this

way prevent development of bone in this region. This could be

experimentally verified by a unilateral removal of the gland and

examination of the skull for changes after an appropriate period
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of time. This has not yet been undertaken and the basis for the

correlation is still an open question.

In summary, the hypothesis is offered that the characters "a"
and " b " of Lowe are affected by the size of the nasal glands and
hence by the saltiness of the environment. There is a considerable

mass of supporting data for this hypothesis, but it is by no means

absolutely proven. A complete survey of all species to determine

how well the correlation holds remains to be done. As mentioned

above, this is impossible at this time because of a great lack of both

skulls and habitat information for each species. A listing of the

breeding and wintering grounds as well as the migration routes

of each species is needed. It is also necessary to know what per-

centage of each species or subspecies lives on fresh or salt water,
as well as whether the species breeds on fresh water and winters

on the coast. An excellent example of the kind of data needed is

shown by the map of the breeding and wintering grounds of the

European races of Charadrkis hiaticula in Salomonsen (1955,

p. 45), who stresses the importance of the wintering area as well

as the breeding grounds in understanding the selection forces

that are acting on a species. Habits are important, for a bird may
be strictly coastal, yet seldom go near the water, as for example
Charadrius melodns. Knowledge of the age of the specimen is

absolutely necessary because only fully adult skulls may be com-

pared. Needless to say, a mixture of adult and immature skulls

could completely obscure the picture as it did in the early stages
of this investigation. It is impossible at this time to determine

exactly how easily a change in the environment could change the

size of the nasal gland (and also how closely the size of the nasal

gland and degree of ossification of the rims are correlated), but

the available evidence indicates that the selection pressure of the

environment is quite strong, and if altered, it could readily

change the size of the gland. This change may be genetic, non-

genetic, or very likely a combination of both. It would be inter-

esting and of the greatest value to perform the simple experiment
of Schildmacher on several species of plovers. This would at

least show whether the nasal glands and supraorbital rims can

be phenotypically modified by the environment. Other yet un-

known factors may act on this region of the skull, and must

not be discounted at this time.
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The variation in the amount of ossification of the supraorbital
rims has provided an excellent example of an osteological feature

that exhibits a very marked change as the result of a relatively
minor change in the environment. The character is so readily
modified that the variation in the rims has little or no value in

showing generic relationships and cannot and will not be used

at all in establishing the classification of plovers to be presented
later in this paper. It certainly does not have the phylogenetic

importance that has been ascribed to it by Lowe.
Characters "c" to "h." The remaining skull characters de-

scribed above do not seem to be correlated with characters "a"
and "b" or w4th each other and therefore will be discussed

separately. A careful comparison was made only between Plu-

vialis dominica and squatarola which serves as the basis of the

following discussions.

The ''postero-external" angle of the palatines is highly variable

in both species, this variation being in part natural and in part

artificial, as the result of preparation. The range of variation

appears, however, to overlap completely in the two species.

The ectethmoid of squatarola is, in general, triangular, while

that of fully ossified skulls of dominica is quadrilateral in shape.
If in squatarola there were a slight increase in ossification in the

space between the apex of the ectethmoid and the descending

process of the lacrimal, then the difference between the two

species would disappear. This difference is so slight, and so well

within the range of variation of the ectethmoid in Charadrius

that it is doubtless of no generic importance.
I was unable to see any difference in the descending process

of the lacrimal. In each species this process reaches the apex of

the ectethmoid to touch or fuse with that bone in a similar way.
There is much variation, both individual and artificial (due

to preparation), in the structure of the maxillo-palatines, but I

was unable to see any constant difference between the two species.

The dentary process of the premaxillary is completely fused

with the mlkxillo-palatine in both species. However it is entirely

possible that a suture may be present in very young individuals.

Any difference that may exist is most likely due strictly to varia-

tion in age.
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The small process found at the "postero-external" angle of the

basitemporal plate is present in both species and may be some-

what larger in squafarola. There is, however, a cap of tissue,

probably cartilage or collagenous fibers, covering the process,
which if lacking in a specimen would produce a large difference

in the size of the process. The interesting feature of this process
is that the internal process of the articular (medial process) of

the lower jaw "articulates" on it. As the lower jaw opens, it

apparently rotates on the basitemporal process as well as on the

articular surfaces of the condyles of the quadrate. A full discus-

sion of this
' '

articulation
' '

will be presented in a separate paper.
I have carefully checked these characters in Pluvialis but only

briefly in Charadrius. However, there is no evidence to indicate

that the differences as given by Lowe hold up in the latter genus.
To conclude, these characters show very little difference between

groups of species in Pluvialis or Charadrius and do not appear
to be of value in showing relationships in those genera. Hence

they will not be used in this study.

Hind Toe

The presence or absence of the hind toe has been considered

!iy some authors to be one of the important characteristics in

delimiting genera of plovers. The best example is the use of the

presence of the hind toe in
"
Squatarola" as one of the major

reasons for separating that genus from Pluvialis. It is commonly
believed that, with few exceptions, all species of plovers lack the

hind toe, and hence the presence of the hallux in P. squatarola
was regarded as a very important feature. However, about half

i)f the species of lapwings and a few charadriine plovers also

have a hind toe, which fact reduces its value as a taxonomic char-

acter.

When present, the hind toe is usually very short and somewhat
elevated above the plane of the remaining toes and is clearly

functionless. The metatarsal for the hallux of squatarola is very
small and free floating in the fascia of the rear of the tarsus and
thus is usually lost during preparation of the skeleton. In addi-

tion, the musculature for this toe appears to have degenerated.
1 have dissected one specimen of this species and found what
seem to be the tendons leading to the hallux. They were much
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reduced but because the re<xion was somewhat damaged, 1 could

not determine with certainty if or how they inserted on the

hallux. One specimen of squatarola has been reported (Brooks,

1919) to be lacking the hind toe and an extensive check of all

species may well reveal more cases of a similar nature.

The reduction and eventual disappearance of a vestigial struc-

ture would be favored, as it is advantageous to inhibit the onto-

genetic development of a functionless character. This simply

conserves energy during embryonic development when there is

rapid growth and the available energy (in terms of food) is

limited. Thus if an inherited structure is not necessary to the

individual during its life, its degeneration and final disappear-

ance will be selected for, provided the proper mutations occur.

The peculiar pattern of variation so characteristic of a vestigial

structure results from the random occurrence of the mutations

that inhibit its development. The presence or absence of a func-

tionless structure or, when present, the variation in size or de-

velopment merely demonstrates that the proper mutations have

occurred in some lines and not in others.

Hence the hind toe is of no value in showing relationships in

the plovers. The presence of the hallux in Pluvialis squatarola

and its absence in its congeners probably means that the proper

mutations have not yet appeared in this species and have in the

others and is thus of no taxonomic value. Delacour and Mayr
(1945) reached the same conclusion when they placed the grey

and golden plovers in the same genus. In doing so, they say

(p. 106) : "Genera that are based on this loss of a morphological

character are rarely valid.'' This conclusion has been further

supported and expressed by von Boetticher (1951) for plovers

and other groups, by Delacour (1951a) for woodpeckers and

kingfishers, and by Mayr, Linsley and Usinger (1953, p. 122) as

a general taxonomic rule. The presence or absence of the hallux

has been determined and the date recorded here only to show

an example of the type of variation exhibited by a vestigial

structure (see Tables 2 and 3).

Wattles

Wattles are found in some species of lapwings and when pres-

ent vary greatly in size, shape, and color. In general, they are
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found in the space between the bill and eye and vary in size

from a small disk a few millimeters in diameter to a large double

wattle two centimeters long. Both sexes have wattles which are

approximately the same size in each. They are usually yellow
or red in color.

It has proven impossible to detect any trends in the variation

of the wattles or indications that the species possessing wattles

(see Table 2) are related. It is more likely that wattles have

evolved and regressed independently several times in the lap-

wings. Thus Seebohm's arrangement of the lapwings into two

groups on the basis of the presence or absence of a wattle is

artificial.

At present I know of no published discussion of the functional

significance of wattles in plovers. Admittedly, most of the species

possessing wattles are found far from civilization, but at least

one species, Vanellus miles novaehoUandiae, occurs close to

large cities in Australia and several other species can be observed

in zoos. A study of the behavior of these species to determine

whether wattles play a role in displays might contribute consid-

erably to understanding their variation in the lapwings.

From their position and variation in size and color, it seems

reasonable to suggest that the wattles serve as releasers associated

with "courtship" or other displays or perhaps serve as species-

specific recognition marks. Wattles are found in many other

groups of birds, including the pheasants. The wattles in the male

of Lophura bulweri, one of the pheasants, are used in the "court-

ship" displays (Delacour, 1951b, pp. 181-182). Structures used

in "courtship" are peculiar in that the differences between

species are generally very striking and usually do not fit into a

regular pattern of variation. A more complete discussion of the

problems associated with this type of character is given in the

section on the plumes of herons (Bock, 1956, pp. 7-10). Delacour

(1951b, p. 123) discusses the problem of wattles in the pheasants

and Sibley (1957) summarizes the problem for birds in general.

In brief, it should be remembered that the differences in species

recognition marlcs are generally only of specific value, not generic.
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Wing Spur

Many species of lapwings possess a spur at the bend of the

wing. Wliero a distinct spur is lacking there is a bony knob

which lies under the skin and can be felt on a study skin. The

spur or knob is a bony projection on the proximal end of the

carpometacarpus and varies in length from a blut projection

that does not extend beyond the feathers of the wing to a sharp

spur reaching a length of two centimeters (see Eand, 1954, p.

128, for more precise figures) . The spur is equally well developed
in both sexes although that of the male may be a few millimeters

longer. Spurs are not found in the charadriine plovers ; however,

there is an enlargement at the proximal end of the carpometa-

carpus. More precisely this process is located at the base of the

alula digit and is no doubt homologous with the bony knob and

.spur of the lapwings. This process which in its original and also

present function serves as the point of insertion of the muscle

extensor metacarpi radialis provides a bony mass (knob) at the

bend of the wing. As shall be shown below, this bony mass is a

pre-adaptation which increases the efficiency of the wing as a

weapon. The new selection force concerned with increasing the

efficiency of the wing as a weapon seizes this process and de-

veloped it into a sharp spur in several species of lapwings.

The lapwing plovers are very aggressive birds especially in the

breeding season. Countless reports of various species "defend-

ing
' '

the nest or territory by flying at the intruder can be found

in the literature. A picture of VaneUus miles novaehollandiae

(^ Oliver, 1955, p. 270) shows the bird in a "defensive" position
— crouched low with the wings half spread. The bend of the

wing is one of the best weapons in birds, as so well shown by the

geese and pigeons. The adult lapwing may fly at the intruder

and strike it in the face or other soft part, with the wings.

Nethersole-Thompson (1940) reports lapwings {VaneUns vanel-

lus) attacking sheep that have strayed too close to their nest.

The birds flew over the back of the sheep and struck at them with

their wings. A knob or, even better, a sharp spur at the bend of

the wing would increase the effectiveness of the blow that may be

strong enough to startle the intruder and cause it to retreat.

Lucas (1893) and Rand (1954) favor the idea that wing spurs

are used for fighting (including "courtship"), citing many
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groups that have spurs on the wings or that use the wing as a

weapon.
Another suggestion is that the spur may have a function in

the ''courtship" or other displays. There are many displays in

which the bird faces another individual and half raises its wings.
If this additional function were demonstrated, it would in no

way invalidate the first hypothesis ;
the spur can have both func-

tions at the same time.

Why there is so great a variation in the development of the

spur in different species of Vanellus is a mystery. There may
well be some correlation between the habits and the length of

the spur, but the habits of lapwings are unknown to such an

extent that we are unable to formulate any hypothesis. Lucas

suggested that the size of the spur was directly correlated with

the size of the wattles
; however, data presented in Table 2 shows

little evidence of this correlation. The best conclusion based on

the available evidence is that the presence or absence of a spur
in some species of Vanellus is almost definitely not an indication

of relationship. Most likely the spur evolved or regressed in-

dependently several times in this genus and cannot be used to

group species together.

Color and Color Pattern

Color itself is usually of little importance in showing relation-

ships between species and genera of birds. On the other hand,
color pattern is often of considerable value, although generally
not above the generic level. This appears to be true for the

plovers.

It is well known that the back color of many (all?) species of

plovers agrees with the color of the ground and serves as pro-

tective coloration. An excellent example is the piping plover

{Charadrins melodus) which is found only on sand beaches and

in color is light grey dorsally. It is usually impossible for the

human observer to see the birds even though they may be calling

just 100 feet away; only when they run are they easily seen. In

a series of thorough studies it was shown that in the larks the

color of the back is correlated with the color of the soil on which

the larks live (Niethammer, 1940; Vaurie, 1951, pp. 442-446).

It would be desirable to correlate in a similar manner for the
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plovers the color of the soil and color of the back, but too often

the color of the soil could not be determined from the literature,

and to present such a table would be more guesswork than fact.

However, a survey of the literature reveals numerous state-

ments on the concealing nature of the back color. Some examples
are Vanelhis coronatus (van Someren, 1956, p. 124), V. tricolor

(Favaloro, 1944, p. 151), V. miles novaehollandiae (Favaloro,

1944, p. 146), Charadrius venustus (van Someren, 1956, p. 123),

C. tricoUaris (Plaagner, 1910, p. 503), C. modestus (Goodall et

al., 1951, p. 221), Anarhyiichus frontalis (Stead, 1932, p. 92:

Oliver, 1937, p. 3), Pluvianellus socialis (Goodall et al., 1951, p.

216), and Eudromias riificollis (Goodall et al., 1951, p. 208).

This list could be greatly expanded, with at most a few or no

cases in which the color of the back does not harmonize with the

substrate. From this, we can conclude that the plovers have

protectively colored baclvs which are under the influence of a

strong and easily changed selection force (color of the ground)
—• a force which could alter several times during the evolution

of a species or of a higher category of plovers.

In contrast to this ecotypic interpretation of back colors, Lowe

(1922, p. 487; 1933a) considered the difference of a light versus

dark dorsal color in the various species of Pluvialis and Cha-

radrius to be important phylogenetically. Pale back color was

thought to l)e primitive and to have given rise to the darker

color. Furthermore, he tried to correlate the color of the back

with the skull type (see above, p. 33) and asserted that the color

of the back is not primarily affected by the selection forces of

the present day environment. However these conclusions cannot

be accepted because they w^ere based on factual inaccuracies, as

for example, the color of the back of C. melodus is given as darker

than that of C. alexandrinus and the same as that of C. hiaticula,

a statement Avhich is quite incorrect.

The shape of the skull and the color of the back are selected for

by two entirely different forces, salinity as against the color of

the soil, which although they are often associated, are independ-

ent of one anotlier. Therefore these two characters cannot be

considered as correlated. If a plover lives on sandy beaches along

the ocean, it will most likely have a pale colored back and a skull

as illustrated for Charadrius alexandrinus. There is no reason
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to believe, on the basis of these characters, that this species is

closely related to other plovers living in the same environment

and therefore having these same characteristics. Indeed, if the

closest relative of the plover living on sandy coastal beaches is

a species dwelling inland on muddy fields, then this species

would most likely have a dark colored back and a skull as illus-

trated for Charadrius vociferus. These two sets of characters

are as different as they could possibly be, yet do not invalidate

the conclusion based on other characteristics that these species

may be closely related. It need not be pointed out that it is a

rather simple matter during the evolution of the plovers for

species to shift from fresh water to salt water or from mud flats

to sand beaches. Because the selection force (i.e. the environ-

ment) could easily change several times during the differentia-

tion of two species or groups of species and because these selection

forces are so powerful, I feel that certain characters, as for

example the shape of the top of the skull or the color of the back,

are too easily affected by the action of the environment (selected

for) to be of any value in a generic revision. To say this in

another way, related species may (but not necessarily) be similar

in certain readily modified characters (back color and skull

morphology), but those species that are similar in these characters

are not necessarily related. This is in general true for any char-

acter that is under the influence of a strong selection force (
=

environment) which can easily change during the evolution of a

group.
Pattern of coloration is usually more stable than color, for

while color may change in response to a selection force, it can do

so on the existing pattern. To be sure, convergence is still an

important consideration because a particular selection force can

select for the same pattern in unrelated birds. Usually, however,

the more complex a color pattern is, the less chance there is for

convergence to occur, but if a certain pattern is highly adaptive

in a certain environment, it can occur in unrelated forms found

in the same habitat, as shown by Friedmann (1946, p. 395).

In plovers, several color patterns are of uniform expression

over large numbers of species and appear to be important in

showing relationships. The head and breast markings are very

constant in Charadrius. In Vanellus, the pattern of the wing
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and tail is almost completely uniform in the entire genus. Here
the words of Seebohm are as true today as they were in 1888 (p.

vi) : "I have found that in many cases the colour of such parts
of the plumage as are unaffected by age, sex, or season, and

which is therefore presumably of ancient origin, is apparently
of. much greater value in ascertaining the relationships of many
birds than the so-called structural characters, which are com-

pelled by the laws of evolution to change with the changing habits

or environment of the species."
In Charadrius the breast bands and head markings act as

disruptive marks especially when the bird is sitting on the nest.

They probably also serve as species-specific releasers and this

may well be the reason for their peculiar variation. Smith and

Hosking in their study of Charadrius hiaticula point out (1955,

p. 82) : "It will be evident from a study of the.photographs, that

tlie Ringed Plover makes full use of the black and white pattern-

ing on its breast, chin and head, and also on its tail to produce
a maximum effect of threat." Stead (1932) describes the same

postures for Charadrius hicinctus and Anarhynchus frontalis.

The color and color pattern of the head and breast in Vanellus

probably also serve as releasers and species-specific recognition

marks which may account for the complex and seemingly hap-

hazard pattern of variation of these characteristics in this genus.

Until more is known of the
' '

courtship
' '

displays of most species

of plovers, especially of the lapwings, we can only assume that

the differences in color pattern are important in the behavior of

plovers. The forces that select for differences in these characters

are so strong and varied (depending greatly upon which species

are sympatric) that the resulting variation of color pattern has

largely obscured the relationships between species. Thus while

color pattern is very valuable in allying large groups of species,

the variation within each pattern can be used only with the

greatest caution to show relationships in Charadrius, and even

less in Vanellus.

Osteology

The skeletons of some species of plovers (see above, p. 29)

were compared primarily to see if there were any characters

that separated the lapwings from the charadriine plovers, and
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secondly to see if there were any differences between Charadrius

and Pluvialis. A complete study was not done as the skeletons of

relatively few species were readily available and an examination

of these specimens indicated that it would not be practical to

borrow the necessary material for a thorough investigation at

this time.

In brief, the plovers seem to be a very homogeneous group
osteologically. In the skull the most striking difference is the

contour of the roof which has already been discussed in detail

(see p. 31). The size and shape of the ectethmoid varies, especi-

ally in Charadrius, and may well be correlated with the size of

of the bill, but it is not known what possible taxonomic impli-
cations it may have. Rensch (1923, p. 69) suggested that the

outline of the foramen magnum differs between Charadrius and

Pluvialis, that of Charadrius being more oblong, that of Plu-

vialis rounder. I have examined skulls of P. dominica and P.

squatarola and the North American species of Charadrius for

this character. In general, Rensch 's observations were confirmed,
but some variation exists in Charadrius and until this is more

fully investigated, the value of the foramen magnum as a diag-

nostic character cannot be determined.

The limb bones as well as the trunk skeleton were compared
with equally negative results. The proximal end of the tarsome-

tatarsus may differ between Pluvialis and Charadrius. In Char-

adrius there appear to be more canals in the hypotarsus for the

passage of tendons than in Pluvialis, but not enough species have

been studied to be sure that this is a constant difference.

To conclude, I have been unable, after a brief survey, to dis-

cover any osteological characters that proved to be useful in

understanding the relationships within the plovers. However,
some of the characteristics such as the shape of the foramen

magnum or the configuration of the canals of the hypotarsus

may prove to be valuable with further study. Because the plo-

vers are a very homogeneous group, if a comparative study of

their osteology is done in hopes of finding additional clues to

relationships, large series of skeletons will be needed in addition

to a good representation of species to be certain that individual

and age variations are distinguished from the true differences

between genera.
No other anatomical systems were studied.
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The Position of the Charadriinae

A study of the status and taxonomie ranking of the plovers
as a group is beyond the scope of this paper. However, because

opinions on the relationships and status of the plovers differ so

greatly, a brief summary of the problem should be given. The

plovers were considered as a subfamily of the Charadriidae

(which included most of the birds known as the "shorebirds")

in the important works of Seebohm, Fiirbringer, Gadow, Beddard
and more recently by Stresemann and by Mayr and Amadon.
On the other hand, Sharpe, Ridgway, Lowe, Peters and Wet-
more separated the plovers as a distinct family (perhaps in-

eluding such genera as Haematopus) ,
which is currently the

more widely accepted view.

The present trend toward a broad concept of taxonomie cate-

gories has more promise for a sounder, more rational classifica-

tion of birds than the existing one which is based on the theory
that morphological differences, no matter what they are, require

taxonomie separation. In the proposed classification, most of the

formerly recognized genera are merged and the close relation-

ship between the remaining genera is emphasized. Hence there

is no longer any need for maintaining family status for the

plovers or the two subfamilies as currently used. The most

consistent classification is to include the plovers as a subfamily
of an enlarged family of shorebirds. The classification of Mayr
and Amadon (1951) will be accepted for the purposes of this

paper and the usage of family and subfamily names will follow

their terminology.
Some difficulty may arise in the discussions over the exact

meaning of the family and subfamily names. In the event of

anj^ possible confusion, the following convention will be adopted.

When the names Charadriidae or Charadriinae are used in the

sense of Mayr and Amadon they will not be qualified or they will

be followed by sensu lato, and when they are used in the sense of

Peters, they will be followed by sensu stricto.

The limits of the Charadriinae and a description of the sub-

family are somewhat difficult to give largely because of the

uncertain position of the genera Arenaria and Aphriza (the

turnstones and surfbirds) and to a lesser extent, Phegornis and

Peltohyas. A full discussion of each group will be presented
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below. Most important is that, with the possible exception of

these four genera, all of the species included in the Charadriinae

in this study are more closely related to each other than to any
other genus of the Charadriidae. If future study should prove
that any of these four problem genera are indeed to be included

in the Charadriinae, they would almost certainly constitute a

group (s) separate from the genera included in the Charadriinae

in this study.
The plovers comprise a single subfamily of the Charadriidae

with no formal groups recognized between the subfamily and

generic levels. A good diagnostic description for the plovers
has not been given in any of the standard works on the anatomy
and classification of birds. However, within the plovers, the

largest gap exists between the lapwings (Vanellus) and the

genera of charadriine plovers (Pluvialis, Charadrius, Anarhyn-
chus, Eudromias and Pluvianellus) . The charadriine plovers
form a very closely knit group with only slight gaps between the

genera. While these gaps are small, they are larger than the

gaps between the congeneric species which merge into one another

in many characteristics. Essentially there is a large genus,

Charadrius, with a very closely allied genus, Anarhynchus, and
three small outlying genera, Pluvialis, Eudromias and Plu-

vianellus. If the proposal of the Nomenclature Committee of the

British Ornithologists Union (Anonymous, 1949) is followed,

then all of the charadriinae plovers must be placed in Charad-

riiirS; there is no other alternative. This is not an unreasonable

course of action and may even be the best, but at present I feel

that it would be too inconsistent with the current concepts of

avian taxonomy and prefer to maintain the several genera of

charadriine plovers as proposed in this paper.
The following arrangement of genera and species attempts to

show relationships as based on a comparatiA^e study of the char-

acters described above. It would be desirable to group the genera
and species in some definite sequence, say from the most primi-

tive to the most specialized form in each category. Unfortun-

ately, however, I have been most unsuccessful in discovering
what is primitive and what is specialized, so that the linear ar-

rangement is mainly for convenience and is admittedly partly

artificial. Superspecies (for definition, see Mayr. et al., 1953.
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p. 29) are bracketed. Whenever a species has beeu transferrec]

to a new genus, the old generic name (Peters' classification of

1934 is used as the basis of comparison) follows in parenthesis.

Classification of the Charadriinae

(ienus VaneUus

vanellus

crassirostris (Hemiparra
armatus (Hoplopteriis)

spinosus (Hoplopterus)
dvvaucelii (Hoplopterus)
tectus (Sarciophorus)

malabaricus (Lohipluvui)

albiceps (Xiphidiopterus)

lugubris (StepTianibyx)

melanopterus (Stephanihyx )

coronatus (Stephanibyx)

senegallus (Afribyx)

mclanoc-eplialus ( Tylibyx)

superciliosm (Anomaloplirys }

fjregarius (Chettusia)

leuoiirus (Chettusia)

cayanus (Hoploxypterus)
chilensis (Belonopterus)

resplendens (Ptiloscelys)

cinereus (Microsarcops)
indious (Lobivanelliis )

macropteru.s (Rogibyx)
tricolor (Zcmifcr)

miles (Lobibyx) includes

novaehollandiac

Gemis Pluvialis

f apricaria

\ dominica

squatarola (Squatarola)

obscura (Plnviorliynchus)

Genera == 6

Species = 56

Genus Charadrivs

hiaticula

placidus

dubius

wilsonia

vociferus

melodus

thoracicus

pecuarius

tricollaris

alexandrinus

peronii

venustus

collaris

bicinctus

falTclandicus

mongolus

\ leschenaidtii

f asiatioiis (Eupoda)
modestits (Zonibyx)
montanus (Eupoda)

melanops (EJseyornis)

cinctus (ErytJirogonys)

rubricollis

novaeseelandiae ( Thinornis)

Genus Anarhynohus

frontalis

Genus Eudromias

morinellus

ruficollis (Oreopholus)

Genus PluvianeUus

socially

t
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Incertae sedis

Genus Phegornis

(=Scolopacinae f,

see p. 80)

mitchellii

Genus Peltohyas

(=Glareoli(iae 1,

see p. 84)

australis

Genus Aphrisa

(=:Seolopacinae ?,

see p. 85)

virgata

Genus Arenaria

(^Scolopacinao f,

see p. 85)

interpres

melanooephala

Genera recognized by Peters and synonymized here are

Afribyx = Vanellus

Anomalophrys = Vanellus

Belonopterus = Vanellus

Cliettusia = Vanellus

Elseyornis = Charadrius

Erythrogonys :=Charadnus

Eupodu = Charadrius

Hemiparra = Vanellus

Hoploptei'us = Vanellus

Hoploxypterus := Vanellus

Loiibyx = Vanellus

Lobipluvia = Vanellus

Lohivanellus = Vanellus

Miorosarcops = Vanellus

Oreopholus = Eudromias

Pluviorhynchus = Pluvialis

Ptiloscelys = Vanellus

Eogibyx = Vanellus

Sarciophorus = Vanellus

Squatarola = Pluvialis

Steplianibyx = Vanellus

Thinornis = Charadrius

Tylibyx = Vanellus

Xiphidiopteru^ = Vanellus

Zonibyx = Charadrius

Zonifcr = Vanellus

The following species, accepted by Peters, have been reduced

to subspecific status or synonymized (see under the respective

genera) :

Charadrius alticola = C. falklandicus alticola

Charadrius sanctaehelenae =: C. peouarius sanctaehelenae

Eupoda veredus = Charadrius asiaticus veredus

Lobibyx novaehoUandiae = Vanellus miles novaehollandiae

Eogibyx tricolor =z Vanellus macropterus
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In the generic headings that follow, the generic name is fol-

lowed by the describer's name, then the type species follows in

parenthesis, and finally the year in which the genus was des-

cribed. The included species are listed and a brief generic syn-

onymy is given. For a more complete synonymy, the reader is

referred to the standard works of Sharpe, Ridgway, Peters, and

Hellmayr and Conover. The ranges are taken chiefly from Peters.

Vanellus Brisson (vanellus) 1760

Synonymy : Hoplopterus Bonaparte, 1831 (spinosiis) ; Chettusia Bonaparte,

1841 (gregarius) ;
Lobivanellus Strickland, 1841 (spinosus) ; Saroi-

opterus Strickland, 1841 (tectus) ; Cranellus Tobias, 1844 (spinosus) ;

Vanellochettusia Brandt, 1852 (leucurus) ; Belonopterus Eeichenbach,

1852 {chllensis) ; Tylibyx Eeichenbach, 1852 (melanocephalus) ; Sar-

cogrammus Eeichenbach, 1852 (indicus) ; Xiphidiopterus Eeichenbach,

1852 (albiceps) ; Stephanibyx Eeichenbach, 1852 {coronatus) ; IIoplo-

xypterus Bonaparte, 1856 (cayanus) ; Ptiloscelys Bonaparte, 1856

(resplendens) ; Lobipluvia Bonaparte, 1856 (malabaricus) ; Difilippia

Salavadori, 1865 (crassirostris) ; Hemiparra Salavadori, 1865 (crassi-

rostris) ;
Limmetes deFilippi, 1870 (crassirostris) ;

Nomusia Heuglin,

1877 (crassirostris); Lohibyx Heine, 1890 (novaeliollandiae = miles);

Microsarcops Sharpe 1896 (cinei-eus) ; Eurypterus Sharpe, 1896 (leu-

curus) ; Zonifer Sharpe, 1896 (tricolor) ; Anomalophrys Sharpe, 1896

(superciliosu-s) ; Euhyas Sharpe, 1896 (leucurus) ; Zapterus Oberholser,

1899 (leucunis) ; Bogibyx Mathews, 1913 (tricolor = macroptervs) ;

Afribyx Mathews, 1913 (sengallus) ; Titihoia Eoberts, 1924 (mela-

nopterus) .

Included Species: vanellus, crassirostris, armatus, spinosus,

duvaucelii, tectus, malaharicus, albiceps, luguhris, melanopterus,

coronatus, senegallus, melanocephalus, superciliosus, gregarius,

leucurus, cayanus, chilensis, resplendens, cinereus, indicus,

niacropterus, tricolor, and miles.

Diagnosis: When the color and pattern of the body plumage
are considered, the lapwings are a very diverse group, but there

is a common tail and wing pattern that ties the species together.
The tail (except for leucurus, which has an all-white tail) is

white basally with a broad black band on the distal half and
often with a narrow white terminal band. The primaries are
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always black and generally (except for vanellus and miles which

have a unicolored wing) marked by a broad wing stripe that

Table 2

CI *
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begins on the greater coverts of the primaries and extends diag-

onally across the secondary coverts and the secondaries them-

selves so that in some species the innermost secondaries are

completely white. Such features as the head and breast pattern,
and presence and size of the wattles and wing spur vary from

from species to species and probably serve as releasers in con-

nection with species-specific behavior displays and hence are

specific, not generic characters. In habitat, the lapwings are all

inland birds, found on dry grasslands or barrens, marshes,

swamps or the edges of streams and rivers. They are noisy birds,

constantly flying around an intruder and calling loudly, much
more so than the charadriine plovers.

Range: World-wide except for North America. The center of

distribution is Africa and, to a lesser extent, southern Asia.

Remarks: Compared to Peters' treatment of the lapwings, the

proposal to place the lapwings in a single genus seems at first

to be verj^ radical. Yet if we compare the merits of the two

arrangements, the greater usefulness of the present proposal
should become apparent. In Peters' classification, the 25 species

of lapwings are placed in 19 genera of which only Stephanibyx
and perhaps Chettusia contain more than a single superspecies— a classification in which almost every genus is monotypic. If,

on the other hand, the lapwings are regarded as congeneric, the

result will be a single genus of 24 (or 25) species. By the

standards of avian taxonomy this is a large genus, but no more

so than many others such as Buteo (27 species), Corvus (32).

Accipiter {SS),Larns (So), Anas {d6),Falco (37), Caprimulgus

(39), Dicaeum (41) and Turclus (63). These genera are char-

acteristically highly successful groups Avhich have undergone an

extensive adaptive radiation to produce the large and complex

groups we know today. A serious attempt has been made to

discover divisions within the lapwings that could be considered

as genera, but at best only poorly marked trends of certain

cliaraeters could be determined — no clearly separated groups
of species could be found. We are thus faced with accepting

either Peters' arrangement or placing the lapwings in a single

genus ; at present there seems to be no other alternative. If the

broad limits of Charadrius are accepted, and as the other alter-
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native is a relatively useless monotypic generic classification,

there should be little doubt that the most reasonable action is

to place all of the species of lapwings in Vanellus, as proposed
in this paper.
White (1952) and more recently von Boetticher (1954) have

studied the relationships of the lapwings and attempted to

synonymize some of the small genera. White quite correcth"

pointed out that the characters on which the old genera were
based (presence or absence of the hallux and scutellation of the

tarsus) were of little taxonomic value. He then based his rela-

tionships on the nature of the wattles and the wing spur. Von
Boetticher used the presence (including the relative develop-

ment) or absence of the hind toe, of the wattles and of the wing
spur as the major characters in establishing his genera. As has

already been shown in this paper, all of these characters do not

appear to have any value in determining generic relationships.

Thus, while these works liave merit as attempts to understand
the relationships within the lapwings, the genera proposed by
these authors are with little doubt artificial and therefore cannot

be accepted.

Merely to place the lapwings in a single genus is of no more

help in understanding their relationships than to place each

species in a separate genus. I have tried, but with little success,

to sort out subgroups or trends within the lapwings. It is doubt-

ful that the problem of relationships between the species of

Vanellus can ever be solved by a study, no matter how intensive,

of museum skins or of the internal anatomy because the char-

acteristics seen on the the skins are subject to strong and vari-

able selection forces while the internal anatomy is too uniform.

Rather, solution of this problem will probably be through an

investigation of comparative behavior or perhaps serology and
similar studies. Several subgroups, however, do separate out

and these will be presented as the best possible arrangement for

the present. The characters supporting these groups are very

vague and best serve to illustrate the extreme difficulty of the

problem and the weakness of the suggested arrangement. The

relationships and a rough indication of the distribution of the

lapwings are illustrated in Figure 4.

Africa, the center of distribution for the genus, is the home of
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the largest species group, namely crassirostris, the armatus-

spinosiis-duvaHcelii (Asiatic) complex, tectus, malaharicus, albi-

ceps and the luguhris-melanopterus-coronaiiLS complex. The
characters shared by these species are hard to define, but the

wing pattern is somewhat similar in all of them and there are

some general similarities in the head and breast pattern. The

European vancllus is probably an offshoot of this group.
The species senegallus and meJanocephalus may well be related

to one another as they are the only lapwings with streaking on
the throat. They are similar to the first group in wing pattern
and coloration of the throat and may be considered as a branch
of that group.
The small superciliosus is quite different from the other lap-

wings in that the color of the breast is red (unique in this genus),
and the fact that it lacks the head markings found in many of

the other species. At present it is impossible to point to any
species as its closest relative.

The two species found in central Asia, grcgarius and leucurus,

may be related to coronatus of Africa. The breast and head

pattern of gregarius is similar to that of coronatus. The close

similarity between gregarius and leucurus makes it reasonably
elear that they diverged from a common ancestor after it had
become established in Asia.

The South American cuyanns appears to be derived from the

large African group, but again it is impossible to point to any
species as its closest relative. It has a breast band and head

pattern like some of the African species, but the coloration of

the back is quite unique. The brown of the center of the back

is bordered by white while the scapulars are black, a pattern
that is found nowhere else in the lapwings.
The other two species of South American lapwings, chilensis

and resplendent are closely related to one another and represent
an invasion of South America separate from cayanus. The back

of each species is a metallic greenish color similai* to that of

ranellus. In addition, chilensis possesses a head tuft and black

breast band like those of vanellus. These species are certainly

closest to vanellus.

The complex consisting of cinereus, indicus, macropterus, tri-

color, and yniles (including novaehollandiae) constitute the Far
Eastern and Australian lapwings. Except for cinereus, all have
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a black crown and some black on the breast. The back of all

species is brown, all have wattles and generally a fainter wing
bar than their congeners. They seem to be closest to some of

the species of the large African group, perhaps melanopterus or

albiceps.

It can now be appreciated why T consider the evidence sup-

porting the delimitation of these groups as very poor. The above

arrangement has to a large extent divided the lapwings into

groups according to their geographic occurrence. This may
convey the impression that there has been a small radiation in

each of these regions, which probably is not the case. What
seems to be more likely is that Africa was the center of diversi-

fication and the species have spread from there. There is little

doubt that there have been two separate invasions of Soutli

America. Asia and Europe were invaded from Africa by at

least five different lines, vancllns, gregarius, cinereus, indicus

(giving rise to the other Far East and Australian species?).
and duvaucelii, and there may have been more (some of the other

Far East and Australian species).

The ranges of miles and novaehollandiae as given in the

literature appear to be allopatric. The major differences between
these forms are an extension of the black crown down the hind

neck and sides of the breast in novaehollandiae and a difference

in the wattles and body size. They are similar in all other fea-

tures and as their ranges seem to be allopatric, it is assumed in

this paper that they are conspecifie. However, there is still doubt

as to whether or not the ranges of these forms overlap in Queens-
land and if thev do, miles and novaehollandiae must be regarded
as distinct species, and in that case would constitute a super-

species.

The three species of the former genus Hoplopterus — spinosvs.
armatus and duvaucelii — are all allopatric. The ranges of

armalus and spinosus come close to one another and some authors

(Mackworth-Pread and Grant, 1952. pp. 357-358) show their

ranges overlapping in Kenya, but a careful survey of the litera-

ture indicates that there is no overlap in breeding range (Jack-

son, 1938, pp. 354-355). While the color pattern of the three

species is similar, there are a number of plumage diff'erences

which make the species strikingly dissimilar so it is likely that

if the ranges did overlap, individuals of the several species would
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avoid one another and thus prevent mixed pair formation and

interbreeding. No intermediates betveeen the species have ever

been reported, nor is there any indication of trends in one

species toward another. Hence they are best considered as dis-

tinct species, but as their ranges are allopatric, they form a

superspecies.

Zonifer tricolor of Australia was described by Vieillot in 1818

several years before Horsefield described Uogibyx tricolor of

Java in 1821. Since these two species are now placed in the

same genus, a name must be substituted for Rogibyx tricolor.

The next available name for the Java bird is macropterus Wagler,
which was published in the combination Charadrius macropterus
in Waaler's Systema Avium (1827, p. 77, species 54).

Pluvialis Brisson (apricarta) 1760

Synonym)/ : Squatarola Ciivier, 1817 (.sciiiaUirola) ; Phtviorhynchv.^ Bona-

parte, 1856 (obscura).

Included species: apricaria, dominica, squatarola and ohscura.

Diagnosis: The back of these large chunky plovers is mottled

brown or grey (less so in ohscura) while the underparts are uni-

formly black or reddish brown (ohscura) in color. There may
or may not be a wing stripe or white patch on the rump and tail.

The conspicuous color of the underparts is lost in the post-nuptial
molt and replaced by a greyish or tan color. The immature is

similar in color to the adult in the non-breeding plumage.

Range: Breeds in the Arctic tundra south to Central Europe,

migrates and winters south to southern Africa, South America
and Australia. Pluvialis ohscura is found only in New Zealand.

Remarks: I have shown in another part of this paper (see

above, p. 31 ) that the characters used to separate Squatarola
from Pluvialis, mainly the structure of the skull and the presence
of a hind toe in Squatarola, are of no help in showing relation-

ships or differences on the generic level. The two forms are so

nearly identical in all respects that there should be no doubt

that they are congeneric. There is a greater difference between

ohscura and is congeners. Its back is only faintly mottled in

addition to its underparts being reddish, not black in color.

Compared to the large number of similarities in color pattern
and body size and shape, the differences in the color of the back
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Table 3

Species
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)iius) ; Eupodella Mathews, 1913 {veredus = asiaticus) ; Elseifo

Mathews, 1913 (melanops) ; Elseyornis Mathews, 1914 (mclanops) ;

See Peters, 1934, pp. 245-246 for complete synonymy.

Included species: hiaticiUa, placidiis, cliibius, ivilsonia, vocif-

erus, melodus, tJioracicus, pecuarius, tricollaris, alexandrinus,

peronii, ve7iustiis, collaris, hicinctus, falklandicus, mongolus.
leschenaulta , asiaticus, modestus, montanus, melanops, cinctus.

luhicollis, and novaeseelandiae .

Diagnosis: Small to mefliuni sized plovers, usually with a

heavy breast band or a black forehead and black line connecting
the bill and the eye, or both. This very characteristic breast and
head pattern, so well illustrated in hiaticula, is found in a more
or less developed state throughout the genus. In the superspecies
asiaticus-nwdestus these markings have largeh^ disappeared, but

the last remnants can still be seen. The pectoral bands may be

single or double
;
often they are incomplete around the breast

and exist only as a vertical bar on the shoulder or may be com-

pletely absent. The breast band is usually black but may be

reddish or rufous. In one species, peronii, the male has a com-

plete black band while in the female the band is rufous and

incomplete. In a few species the l)lack breast band is complete
around the back. More commonly, however, there is a complete
white collar on the hind neck which separates the brown or grey
crown from the back. The back is dark brown to pale grey in

color. Underparts are usually white except for the breast bands,

but in a few species, such as modestus, the breast may be reddish

in color. A white wing stripe may be present or absent. The

central tail feathers are dark brown or grey according to the

color of the back while the lateral feathers are white. In a few

species such as vociferus the tail pattern has become elaborate.

Most species have little or no sexual or seasonal variation in

plumage and the immature is similar to the adult.

Range: World-Avide.

Remarks: Except for the addition of several somewhat aber-

rant species, Peters' delimitation of the genus Charadrius is

followed in this paper. Like Vanellus, the genus is large and

complex and the path to understanding the relationships be-

tween the species is full of pitfalls. ]\Iy attempts to arrange the

species in a natural order and to discover the relationships be-

tween them have met with onlv limited success because of the
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nature of the characters used. The color of the back is strongly
selected for as concealing coloration and, contrary to Lowe's

claims, is of little use in showing relationships. The number,
development and color of the breast bands and head markings

a
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vary greatly and probably serve as releasers associated with both

"courtship" displaj's and species recognition. In proposing the

relationships outlined below, I have used mainly the pattern of

the head and breast and to a slight extent the color of the back,

but always mindful of the many dangers that exist. As in the

lapwings, I doubt that it will be possible to discover the course

of evolution in Charadrius by a study of museum skins. Nor is

internal anatomy likely to provide the answer to the problem.
Most probably, the solution will be supplied by a comparative

study of their behavior and perhaps other techniques such as

serology.
It has been impossible to determine which species or char-

acteristics are primitive or specialized. However it is useful to

designate one species as the basis for comparative purposes, and
hiafinda has been selected for this mainly because it is so well

known and not because it is considered primitive. The relation-

ships within Charadrius are illustrated in Figure 5.

Group A. The typical species of the ringed plover group are

hiaticula. placidus, duhius, wilsonia, vociferus, and mclodus.

Aberrant members are pecuarius, thoracicus and tricollaris.

These species are characterized by a rather well developed
head and breast pattern. The African pecuarius and thoracicus

have the head markings as in hiaticula, but a pectoral band is

present only in thoracicus. The most aberrant member of the

ringed plovers is tricollaris which has two breast bands but a

grey throat and a somewhat different head pattern.

Charadrius pecuarius of Africa is very similar to the larger
sanctaehelenae of St. Helena. The major differences between

the two forms are the larger size and the lack of the tan color

on the breast in sanctaehelenae. These two forms are similar in

all other respects and there is no reason to consider them as

distinct species. Thus it is proposed that they be regarded as

eonspecific as they generally were before Peters gave sanctae-

helenae specific rank in his "Check-list."

The Madagascan thoracicus is also very close to pecuarius and

may represent an earlier invasion of Madagascar by a -pre-pecu-

arius stock. Later pecuarius invaded Madagascar for the second

time so that today the tw^o species are sympatrie. The interesting

fact is that thoracicus has a breast band which is a "primitive"
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trait in this genus ;
its loss in pec'uariiis represents a more ad-

vanced condition. If Africa is the original home of the species,

then this is a case oL" a perij^heral population of a species retaining
a primitive characteristic. There is, however, an equally good
alternative hypothesis, namely that Madagascar is the ancestral

home of the species which invaded Africa and gave rise to pecu-
(irius which in turn reinvaded Madagascar. If this were true,

it would be the "central" population that retained the primitive
character.

The ringed plovers hiaticula and sernipalmatus are considered

conspecific for the purposes of this paper. A fuller discussion

of the status of these forms will be presented in a separate paper.
To this complex belongs placidus Avhich is perhaps best regarded
for the present as a distinct species, but belonging to the same

superspecies as hiaticvla.

Group B. The sand plovers embrace the species alexandrinus,

peronii, veniistus, collaris, hicinctus and falklandicus. The
sand plovers have in general a lighter colored back than that

of the ringed plovers and commonly have rufous on the crown
or breast. Considering hiaticula as our reference species, alex-

andrinus can be derived from it by a regression of the breast

bands and a change from a dark to a light-brown back. Char-

adriiis alexandriyius, in turn, became a world-wide species and
seemed to have given rise to peronii in the East Indies, venustiis

in Africa and collaris in South America. These species are so

similar to alexandrinus that Avere it not for the fact that each

one is sympatric with some race of alexandrinus, they would be

considered conspecific with it. The relationships between alex-

andrinus, falklandicus (including alticoJa) and hicinctus are

more complex and will have to be discussed with some detail.

Charadrius falhla7idicus is found from the southern tip of

South America north through Patagonia to northern Argentina.
The closely related alticola ranges in the high Andes from
northern Argentina to Peru. There is no overlap in the ranges
of these two forms as given in the latest catalogues (Steullet

and Deautier, 1939, pp. 565-566, 567; Ilellmayr and Conover,

1048, pp. 61-64). They are very similar in size and plumage
except that there are two very heavy breast bands in falklandicus
as compared to the very faint ones of alticola, and that falk-

landicus loses its reddisli cfowii and head and breast pattern in
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the winter while the winter plumage of alticola is similar to its

breeding plumage. These differences are slight compared to the

overall similarities between the two birds and as there is no

overlap in their ranges, there is no reason why they should not
be placed in the same species. Mr. William Partridge of Buenos
Aires tells me the distribution pattern of falklandicus and
alticola (that is, ranging from the lowlands of Patagonia north
into the Andes as far as Peru) is a common pattern of many
Patagonian birds.

The mountain alticola is similar to collaris which is found in

the lowlands of South America and north to Mexico. Except
for a difference in size (alticola is larger), and the presence of

a single heavy breast band in collaris, the two species are similar.

It is possible that alticola is a highland representative of collaris

that gave rise to falklandicus, but this is highly unlikely.
The closest relative of the subspecies falklandicus is hicinctus

of New Zealand. They are almost identical except for the color

of the lower breast band which is red in hicinctus and black in

falklandicus. The color of the breast bands varies greatly in

this group of Charadrius so that the contrast of a black versus a

reddish band is not a very important difference. Both species
lose the breast bands and head markings in the fall molt. In

order to express their great similarity and as they have with

little doubt descended from the same common ancestor, falk-

landicus and hicinctus will be considered as members of the

same superspecies. The problem of dispersal over the water gap
between South America and New Zealand will be discussed later.

Charadrius hicinctus has probably evolved from an alex-

andrinus-like form as shown by its similarity to that species in

plumage color and pattern and by the fact that it has recently
been reported to have hybridized with the Australian subspecies
alexandrinus ruficapillus. A full discussion of the hybrid and
its history can be found in Oliver (1955, p. 263). The following
account has been abstracted from his discussion. Firstly, it

must be mentioned that hicinctus breeds only in New Zealand
and that part of the population migrates to Australia each

winter. This could be interpreted as an indication that hicinctus

invaded New Zealand from Australia. The migration of several

European birds now breeding in Greenland and Baffinland offers
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some support for this interpretation, but there is no basis for

accepting it as a general hypothesis. One year at the beginning
of the breeding season, a female alexandrinus was seen with a

male hicinctus in New Zealand. It was assumed that it had
flown to New Zealand with a returning flock of hicinctus. The
female alexandrinus paired with the hicinctus male and nested.

Both birds were seen incubating. After the first set of eggs was
washed away by a flood, a second set of two eggs was laid which
were later collected. One egg was infertile, the other contained

a dead, partly developed embryo. Three years later another pair
of female alexandrinus and male hicinctus was seen in the same
area. It was implied that the female was the same one that had
nested there three years before. Two chicks were raised, one of

which was collected when it was a year old, and described. All

facts indicate a close relationship between the two species which
while they are able to interbreed, are distant enough so that the

hybrids are not very viable.

It is possible that C. alexandrinus rnficapillus has given rise

to hicinctus which in turn reached South America and gave rise

to falklandicus and hence to alticola. On the other hand, hicinc-

tus and falklandicus may have nothing to do with each other

and the similarity between them may be due to convergence.
This is entirely possible, but as they are the only species of sand

plovers with two heavy breast bands, and unless a similar selec-

tion force is shown to exist to explain this convergence, it is

far more likely that the two species are related. Considering
all of the facts, I would prefer to read the series as alexandrinus

rnficapillus
— hicinctus — falklandictis

-—
alticola, and regard

the resemblance between alticola and collar-is as the result of

parallelism.

Peters combined the formerly accepted species alexandrinus,

rufi,capillus, marginatus and nivosus into a single species, an

arrangement that has been generally accepted. However, there

has been some doubt as to whether or not the ranges of alex-

andrinus and marginatus overlap. Mackworth-Praed and Grant

(1952, pp. 340-342) claim that the two forms are distinct species

on the grounds that their ranges overlap in the region of British

Somaliland. Meinertzhagen (1954, pp. 478-479) and Chapin
(1939, p. 67) agree with Peters and state that there is no over-
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lap between alexandrinus and marginatus in either East or West
Africa. Further study of the distrilnition of these forms is

needed before we can be sure of their status, but for the present
the best evidence is that there is no overlap in range and there-

fore Peters' classification will be followed.

Group C. The mountain or plains plovers, composed of mon-
goUis, leschenaidtii, asiaticus, modestus and montanus, have

probably evolved from an alexandrinus-Uke ancestor. The rufous
crown and head markings of mongolus are similar to those seen
in some of the Far Eastern races of alexandrinus. The rufous
breast of mongolus is foreshadowed in peronii. Charadrius lesch-

enaidtii is almost identical to mongolus and would be regarded
as conspecific with that form if they were not sympatric. How-
ever, as their ranges are almost allopatric (Dementiev and Glad-

kov, 1951, pp. 81, 85), they are placed in the same superspecies
to express their close relationship. Closely allied to this super-
species is asiaticus which differs from mongolus in its sharp
white superciliary line, the black border to the posterior edge
of the reddish breast and the faintness of the black line between
the bill and the eye, all of which are modifications of the 7non-

golus pattern. I have followed Hartert (1912-1921) and De-
mentiev and Gladkov (1951, p. 88) in placing asiaticus and vere-

dus in the same species. They are extremely similar to one
another in size and plumage color and as their ranges do not

overlap at all, there is no basis for maintaining them as distinct

species. The South American modestus resembles asiaticus except
that its throat is grey, not white, and the markings on the head
and breast are sharper. I have placed it in the same super-

species as asiaticus, in spite of the great gap between the ranges
of these species, to show their relationship. The mountain plover,

montanus, although it is a plain colored bird, shows its affinities

to asiaticus by its white superciliary line, white forehead, and
faint black line between its bill and eye. The anterior part of the
crown is black as in many of its congeners.
The plains plovers are the largest and chunkiest species of

Charadrius as well as being the species in which the head and
breast pattern is developed the least. In these respects they are
similar to Pluvialis and may be the species "connecting" the two

genera.
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Group D. The Australian melanops appears to be an aberrant

offshoot of the ringed plover group for it has a black pectoral
band and head markings similar to those of hiaticiUa. Its mottled

back and wings are unusual for this genus and set it apart from
the other species.

Group E. Charadrius cinctus seems to be another aberrant

derivation of the ringed plovers. It has a broad black breast

band that extends down the flanks to end in a series of red

markings on the thighs. The solid brown of the head is continu-

ous with the brown of the back which is very unlike the hiaticula

pattern of a white collar separating the brown color of the head
from that of the back.

Groups F and G. The two black-headed species, ruhricollis and

novaeseelandiae, are similar in some respects, but probably are

not very closely allied. The head and foreneck of ruhricollis are

black and contrast with the white hindneck. A black band on

the upper back delimits the posterior border of the hindneck.

There is no breast band. Instead, a short ventral bar is present
on each side of the breast. The black on the head and back is

lost in the winter plumage which makes the bird look very much
like a nondescript ringed plover. The forehead, sides of the face

and foreneck of novaeseelandiae are black and separated from

the brown crown hy a narrow white line. There is no breast

band
; however, there is a thin black band about the upper back.

The bill is slender and is the chief feature separating novaesee-

landiae from the other species of Charadrius. Yet the difference

between the bill of novaeseelandiae and hiaticula is largely

bridged by some species as melanops, fricollaris and thoracicus.

Anarhynchus Quoy and Gaimard (frontalis) 1830

Included species: frontalis.

Diagnosis: The outstanding feature of this monotypic genus
is its unusual bill which bends sharply to the right at its mid-

point. The angle of the bend is about 20 degrees and is already

present in the chick. The dorsal surface is grey ; underparts are

white with a black breast band of even width throughout. For a

time it was believed that the band was wider on the left side ;

however, this is not so. The tail is grey, sometimes with lighter

edges. The flight feathers are dark grey with a faint wing bar
;
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the rest of the whig is lighter grey similar to the back. In the

fall molt the black breast band and head marks are lost. The
immature bird is similar to the adult winter plumage. The \rry-

bill breeds inland in the shingly (rockj") river beds; the nest

is placed among the rocks (Oliver, 1955, p. 269). During the

rest of the 3'ear it is found on mud and sand flats along the

coast. Habits and behavior are in all respects like those of

Chamdrius (Stead, 1932).

Range. Resident in New Zealand; breeds on South Island

and winters along the coast of North Island.

Remarks: In spite of its remarkable bill, Anarhynchus is a

poorly marked genus. In fact, save for structure of the bill

which is unique among birds, there would be no basis for separ-

ating A)wrhynchu.s from Charadrius. Because of the importance
of the bill in the differentiation of Anarhynchus, an inquiry into

the feeding habits of the wrybill and the functional significance

of the bend in the bill would be most desirable.

The habits of the wrybill have been discussed in a number of

papers (Potts, 1871, pp. 93-97; Hutton and Drummond, 1923,

pp. 216-218
; Smith, 1926, p. 41

; Stead, 1932
; Oliver, 1937

;
and

summarized in Oliver, 1955, p. 269). The habitat and distribu-

tion of the wrybill which are vital to the problem of the function

of its bill are described in the above papers, especially by Stead,

and also by Sibson (1943), and Urquhart and Sibson (1952).
Yet the feeding habits have never been adequately described.

According to Potts (p. 96) the bend in the bill would aid the

bird in capturing insects that are found abundantly under the

Avater-woru rocks of the river beds of its breeding grounds.
Stead's conclusions (pp. 91-92) are somewhat colored by his

beliefs, so that, although his evidence supports Pott's earlier

statement, he does not believe that the wrybill gains any advan-

tage from its deflected bill. Smith (p. 41) says: "in North

Island, where the bird migrates in the winter he had observed

it sweeping the wet sands with a remarkable scythe-like action

of its bill for some minute food supply." Despite the fact that

the wrybill is a common and easily observed bird, this coixstitutes

our entire knowledge of its feeding habits. A complete descrip-

tion of its feeding habits on both the breeding and wintering
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grounds is sorely needed. The use of motion pictures and a

statistical approach to the problem would be desirable.

Even though the evidence is poor, there is enough to indicate

that Anarhynchus utilizes the bend in the bill in two ways.
When it is on its rocky breeding grounds, the bend is advantage-
ous in obtaining insects found under the rocks. On the mud
flats of its wintering grounds, it may make use of the crook in

the sweeping motions described hy Smith. Until we have care-

ful observations, these suggestion are the best that can be offered.

However, it is certain that the bill is used in some special way (s) ;

there had to be some selection force (s) responsible for the evolu-

tion of this peculiar bill.

The second aspect concerns the anatomical features of the

skull and how they became modified with the change in the

shape of the bill and feeding habits. It would be most interesting
to see if the asj^mmetry of the anterior part of the bill is reflected

in the hind part of the skull. A thorough study of the functional

anatomy and evolution of the deflection in the bill of Anarhyn-
chus should provide a most fascinating study of adaptation in

the bill of birds.

Related to the structure of the bill is the problem of whether

this species should be given generic rank. Aside from its bill,

the wrybill agrees with Charadrius in all respects. It has with

little doubt evolved from some member of Charadrius, and except
for the shape of its bill, would be placed in that genus without

hesitation. The handling of cases in which a species differs from

its nearest relatives in a single character, no matter how remark-

able, was discussed in connection with Cochleariu^ in my revision

of the herons (Bock, 1956, pp. 31-35). Anarhynchus has not yet

given rise to any new radiation of forms and may well represent

an evolutionary dead-end. I do not consider frontalis markedly
different from Charadrius and it is with much hesitation and

reluctance that it is kept in a separate genus, but done only to

point out the truly unique structure of its bill. However if the

generic limits in the plovers are further broadened, this genus
will almost automatically have to be merged with Charadrius.

EuDROMiAS C. L. Brehm (morinellus) 1830

Synonymy: Oreophohts Jardine and Selby, 1835 iruficollis) ; Morinellus
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Bonaparte, 1856 (morinellus) .

Included species: morinellus and ruficollis.

Diagnosis: Medium sized plovers with medium to long bills.

The back is mottled, but unlike that of Pluvialis. The crown of

the adult is solid brownish and bordered.by a white superciliary

line. The breast is uniformally colored, reddish or tan. The

wing- is similar to the back in color and pattern and without a

wing stripe. Winter plumage {morinellus only ?) lacks the

color of the underparts of the breeding plumage. The immature

is similar to the winter plumage of the adult.

Range: E. morinellus breeds in the tundra and mountains of

northern Eurasia and winters in the Mediterranean region and

southern Asia. E. ruficollis is a permanent resident in the moun-

tains and plains of southern South America.

Remarks: The grouping of these species into one genus may
well be artificial. However the two species agree in many points

of color pattern that are not seen in any other plover. The large

gap between the ranges of the two species is a problem, but not

an insurmountable one when compared to the many disjunct

ranges in other genera. The number of similarities that exist

in these two species makes it reasonable to regard tliem as eon-

generic unless additional evidence should prove otherwise.

Pluvianellus G. R. Gray (socialis) 1846

Included species: socialis.

Diagnosis: This medium-sized plover has a solid grey back

and white underparts with a broad grey breast band in the female

while the breast of the male is mottled grey. The wings are dark

grey with a broad white wing stripe much like the wing stripe

of Yanellus. The central tail feathers are dark grey; the lateral

ones are dirty white. The bill is rather flattened laterally for

a plover and is sharply pointed. In some ways the bill resembles

that of the turnstones. The habits of this species are given in

Goodall et al. (1951, pp. 216-217) and seem to be like those of

the rest of the charadriine plovers.

Range: Found only in Tierra del Fuego.
Remarks: Pluvianellus is a nondescript and rather strange

plover. Nothing that can be seen in a museum skin gives any clue

to its relationships. I have not seen any anatomical material of



80 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY

this species, nor has its anatomy ever been described. Most of its

features, except for the broad wing stripe, are more charadriine-

like than vanelline-like, but are still not very convincing. I

have considered it as allied to the Charadrius group on the

basis of past usage rather than on any strong evidence, and
should like to emphasize that much more must be known about

the anatomy and behavior of this plover before we can be rea-

sonably sure of its position.

Genera Incertae Sedis

Phegornis G. R. Gray (mitchellii) 1846

Included species : mitchellii.

Diagnosis: A small bird, about the size of C. hiaticula. The
head is dark brown with a narrow white band across the fore-

head, continuing around the sides as a superciliary line and

completing the circuit about the rear of the head. The back of

the neck is reddish-brown while the back is dark brown. Chin
and throat are black, the rest of the underparts are barred with

black and white transverse strips. The tail is dark brown except
for the lateral feathers which are white with dark bars as seen

in the tail of many sandpipers {e.g. Tringa solitaria). "Wings
are dark broAvn with the secondaries tipped with white. The
bill is quite long and thin compared to that of the plovers.

Range: High Andes from Peru south to central or southern

Chile.

Remarks: The relationships of this genus are still obscure and
there are good reasons to doubt that it is even a plover. Seebohm

placed it with the sandpipers (Scolopacinae) and included can-

cellatus {^Aechmorhynclius cancellatus and A. parvirostris of

Peters) and leucopterus {=Prosohonia leucoptera of Peters)
in the same genus. Sharpe kept the three species in the Scolo-

pacidae sensu stricto, but separated them into three genera. In

his first paper on plovers, Lowe (1922, p. 491) stated that he

did not have anatomical material of mitchellii and hence did

not commit himself as to its systematic position.. However in his

major work (1931b, p. 743) he placed Phegornis in the Char-

adriidae sensu stricto on the basis of its color pattern (no elabora-

tion given) and the nature of its maxillo-palatine strut which
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is illustrated on page 769 (see Figure 6). The difference between

the plovers and the sandpipers in this structure, according to

Lowe, is that in the plovers the maxillo-palatine strut meets the

jugal bar at right angles, while in the sandpipers the strut runs

forward from the maxillo-palatines to meet the jugal bar at a

rather sharp angle. In addition to the differences given by Lowe,
the maxillo-palatine strut of the plovers fuses to the jugal bar

Figure 6. Ventral view of the left side of the palate of a) Eroiia, h)

Tringa, c) Phegornis (after Lowe, 1931b, p. 769), d) Arenaria, and e)

Pluvialis to show the nature of the maxillo-palatine strut. The anterior end

of the palate is at the top, midline is to the left. The labeled structures are :

X) the point of junction between the jugal bar and the lateral ramus of

the nasal bone (not shown in the drawing;, B) the maxillo-palatine strut,

and C) an unnamed strut anterior to the maxillo-palatine strut. Figures arc

twice life size.
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at a point posterior to the junction of the jiigal bar and the

lateral ramus of the nasal. In the sandpipers, on the other hand,
the junction of the strut is at a point where the lateral ramus
of the nasal fuses to the jugal bar. This is quite evident in

Lowe's drawings but is not mentioned by him in the text. In

the plovers, the maxillo-palatine strut is always as described by
Lowe. The sandpipers, however, exhibit a considerable amount
of variation which was appreciated and described by Lowe.

Usually the strut is as described above or a minor variation of

it. But in some genera, notably Tringa and its allies, the strut

meets the jugal bar almost at a right angle at a point slightly

posterior to the junction of the lateral process of the nasal bone

and the jugal bar. In spite of its variation in the sandpipers,
the nature of the maxillo-palatine strut seems to be a good means
of separating the plovers from the sandpipers. In Lowe's draw-

ing of Phcgornis on page 769, the process labeled as the maxillo-

palatine strut, while it does meet the jugal bar at right angles,

is anterior to the junction of the jugal bar and the lateral ramus
of the nasal, not i)osterior as in all other plovers. Also the more

dorsal parts of the palate included in the drawings on pages
785 and 736 illustrating the strut in other plovers and sandpipers
seem to be omitted in this plate. If the drawing of Phegornis is

compared to the one showing the palate of Tringa (Figure 6.

and see also Lowe, 1931b, p. 375, fig. b), the bone marked as

the maxillo-palatine strut in Phegornis seems to correspond to

an unnamed process in Tringa which is anterior to the maxillo-

])alatine strut and which meets the jugal bar at right angles, but

which is just anterior to the junction of the jugal bar and the

lateral bar of the nasal bone. Because of these differences, I would

hesitate to definitely label the strut shown by Lowe in his draw-

ing of Phegornis as the maxillo-palatine strut seen in other

species of plovers and sandpipers, but instead suggest that it

corres^oonds to the above mentioned, but unnamed strut in

Tringa. I have not seen any anatomical material of this species

and until I do, 1 cannot make a more definite statement about

the condition of the maxillo-palatine strut in Phegornis.

Lowe (1927; 1931 a, b) studied the anatomy of Aechmor-

hynchus cancellatus. one of the species considered closest to Phe-

gornis by Seebohm. He concluded that Aechmorhynchus was a
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sandpiper and most eloselj^ related to the group that he called

the Limosinae {Bartramia, Numenius, Limosa, etc.)- In regard
10 the maxillo-palatine strut in this species, Lowe said onl}^ that :

"the maxillo-palatine region seems to conform to the arrange-
ment seen in the curlews" (1927, p. 129), but further on he says
that this region was badly decalcified, thus making the deter-

mination of the morphological features very difficult.

According to Lowe, the color of Phegornis agrees with that of

the plovers, but did not cite any definite points of resemblances.

The barred underparts and tail (underside and edges) of Phc-

(jornis match the plumage of some sandpipers and are quite
unlike any plover. The pattern of the head is, however, similar

to that found in many charadriine plovers. It should be stressed

that as a general rule, it is unsafe to determine the family status

of a bird on the basis of its color pattern. In Phegornis the

taxonomic implications of the plumage color and pattern are

(certainly unclear.

Phegornis is found along mountain streams in pairs or singly
where it walks on the rocks looking for aquatic animals under
the algae that cover the rocks. It is protectively colored, silent

and tame so that it is difficult to see until it flushes at the last

possible moment and flies ofi' with strong wing beats. The nest

is a depression in the grass, not far from water. This account

taken from Goodall et al. (1951, p. 218) is the extent of our

knowledge of this species and is of no help in discovering its true

position.

Peters and other recent workers follow Lowe and assign Phe-

gornis to the Charadriinae sensu stricto. No one has studied the

anatomy of this species since Lowe and indeed we are still com-

pletely ignorant of its morphology. Wliile I believe that future

work will prove that Phegornis belongs to the Scolopaeinae,

perhaps allied to Aechmorhynchus and Prosohonia, there is no

evidence at present to support this belief. I must also empha-
size that there is at present no reason other than past usage to

retain Phegornis in the plovers. However, the most practical

solution is to keep Phegornis in the Charadriinae until evidence

proves otherwise, but to remember that its true affinities are still

unknown.
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Peltohyas Sharpe (australis) 1896

Included species: australis.

Diagnosis: The upper parts of this medium-sized bird are

mottled Ijrown, much like those of Eudromias. The throat, breast

and belly are tannish, the lower breast is reddish brown, and the

under tail coverts whitish. The white forehead is bordered be-

liind by a black bar extending between the eyes and continued

below the eye as a short vertical bar. There is a black breast

band that is continuous about the back. The breast band extends

down the mid-ventral line as a narrow streak as far as the lower

breast. The wings are similar to the pattern of the back with no

wing bar. The tail is brownish with lighter outer tail feathers.

The immature is like the adult, but lacks the black markings on

the head and breast. The hind toe is lacking. The bill has an

expanded distal portion, and while it is slightly pointed, it is

no more so than the bill of Pluvianellus.

Range: Australia.

Remarks: This puzzling genus was originally described as a

species of Eudromias by Gould and placed in that genus or

Charadrius until Sharpe placed it in a separate genus and sub-

family of the Charadriidae scnsu stricto. Seebohm included

australis in Charadrius near C. {^Eudromias) morinellus, but

was not sure of its proper position as indicated by his remark

(1888, p. 110) : "It is difficult to say which it most resembles,

Charadrius hiaticula, Charadrius riiorineUus or Cursorius hicinc-

fus, but its resemblance to the latter is probably an example of

analog}' rather than affinity."

Mathews (1913-1914, pp. 335-336) placed Peltohyas in the

Glareolidae on the I)asis of the shape of the bill, the scutellation

of the tarsus, and the flattened nature of the claws. Lowe (1931b,

1). 771) listed several anatomical characters such as the thigh
muscle formula, the patagial wing muscles, the feather tracts of

the neck, and some aspects of the skull and vertebral morphology
in which Peltohyas agrees Avith the glareolids and not with the

charadriids. A number of these characters are those given by
Gadow (1893, pp. 195-203) and Beddard (1898, pp. 336-350")

to separate the two groups and thus may be of considerable tax-

onomic importance.
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Externally, Peltohyas in all respects resembles the plovers.

Tn plumage it is closest to Charadn'us which it resembles in the

head markings, breast band and tail pattern, and does not match
in any way the plumage of any species of the Glareolidae. The
l)ill is that of a plover and is completely unlike the arched,

pointed bill of the glareolids. While the scutes of botli the an-

terior and posterior surfaces of the tarsus are rectangular, they
are not like those of the glareolids, especially the scutes of the

l)lantar surface, but rather more like those of some species of

Vanellus or Eudromias ruficolUs. A number of species of plovers

have rectangular scutes on the front surface of the tarsus, but

at best the scutes of the plantar surface are hexagonal. The
middle claw of most genera of the Glareolidae is pectinate (lack-

ing in Stiltia and rudimentary in Rhinoptilus) , but while the

claws of Peltohyos are flattened, the middle claw is not pectinate.

Tn view of the strongly conflicting evidence — the external

features being charadriine-like while some of the features of the

internal anatomy (as reported by Lowe) agree very closely with

the Glareolidae — Peltohyas must be placed with the other

genera of uncertain position. A careful comparative anatomical

study of Peltohyas and the Charadriinae and the Glareolidae is

needed before it can be assigned to the proper family.

The Turnstones (

" Arenariini " )

The genera Arenaria and Aphriza may be thought of as a tribe

of shorebirds of uncertain affinities,
"
Arenariini." They have

been placed either in the Charadriinae sensu lato or in the Scolo-

pacinae sensu lato, but a convincing argument for either pro-

posal has never been given. Most authors include the turnstones

in the plovers, basing their action on such external features as

the shape of the bill and the plumage pattern. At present, this

is the most widespread opinion. Lowe, on the other hand, cites

several features of the skull in which the turnstones agree with

the Scolopacinae sensu lato and not with the Charadriinae (see

Lowe, 1931b, p. 747). These characters are : the type of maxillo-

palatine strut (see Figure 6, and for a discussion of this struc-

ture, see above, p. 81), the nature of the articulation of the

(piadrate with the skull, and lasth' the shape of the mandibular

articular surfaces of the quadrate. I have compared skulls of
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Arenaria and Aphriza with skulls of a number of genera of

plovers and sandpipers and thus far have confirmed Lov^e's

earlier findings and conclusions. The condition of the supraorbi-
tal rims in Arenaria is illustrated in Figure le. The rims do not

i-esemble those of any of the plovers and are similar to those of

sandpipers in the narrow shelves of bone. Within the sandpipers,
Lowe places the turnstones closest to the eroliine group and pro-

poses the following "evolutionary sequence": Erolia (perhaps
more definitely E. maritima or E. ptilocnemis) — Aphriza —
Arenaria, a reasonable hypothesis that deserves serious attention.

However, Lowe's works need to be checked before they can be

accepted and until the anatomy of the turnstones is further

studied and compared with that of the plovers and the sand-

pipers, they must be regarded as a group of doubtful affinities.

Yet for the present there is better evidence for placing the turn-

stones in the Scolopacinae sensu lato and they will be considered

as members of this group for the purposes of this paper. If future

work shows that the turnstones are in reality related to the

]ilovers rather than to the sandpipers, the present evidence indi-

cates that they probably would have to be considered as a group
distinct from the species studied in this paper; perhaps the two

groups would be best regarded as separate tribes.

Zoogeographic Considerations

A careful examination of the ranges of closely related species
of plovers reveals a number of interesting zoogeographic prob-
lems. For example, some members of the same species or super-

species are separated by ocean gaps of 1000 to 5000 miles. Equally

interesting are the species that are confined to a small area some-

where in the southern tips of the southern land masses. There

are enough problems of general zoogeographic interest to warrant

a full discussion of some aspects of the distribution and dispersal

of the plovers. In a recent paper, Larson (1957) discusses the

past and present distribution of the North Temperate and Arctic

shorebirds, including the plovers, to which the interested reader

is referred.

The present day center of distribution for the lapwings is

Africa and for the charadriine plovers, the Holarctic region.

All Arctic species migrate south in the winter often as far as
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the southern tips of South America, Africa and Australia. Many
of these species make extremeh' long flights (1000 miles or more)
over the ocean

;
an excellent example is the flight of the golden

plover {Pluvialis dominica) from Nova Scotia to South America

or from Alaska to Hawaii. They may rest on long flights by

settling on driftwood (Nicholson, 1928, pp. 126-127), or by swim-

ming if they are forced to (Cottam, 1928, and numerous other

reports). Except for Phcgornis, which may not even be a plover,

most species are highly gregarious or at least occur in small

flocks. Lastly, there are a few records of northern species

breeding in their winter range : P. dominica in New Zealand

(Robson, 1884), which apparentlj^ bred in its winter plumage,
nest found on January 9, 1883, eggs hatched two days later

;
and

the chick of C. leschenaidtii has been found in the region of the

Red Sea (Archer and Godman, 1937, pp. 384-385, and Meinertz-

hagen, 1954, pp. 482-483). It should be pointed out that .some

species of plovers are wintering in the temperate areas of the

Southern Hemisphere at a time when the day length is increasing

and reaching a maximum in these regions. Nothing is known
of the annual cycle of these species and its correlation to day

length, and especially the possible effects of wintering in the

south temperate zone.

Apparently for plovers, ocean gaps are not important barriers

to successful colonization of new areas. Two examples of recent

invasions may be cited. In 1927, during the winter, large flocks

of the European lapwing, V. vanellus, flew from England to

Newfoundland and Labrador Avhen they missed their course in a

storm (Spencer, 1953, p. 88). Vanellus miles novaeJiollandiae has

recently successfully invaded New Zealand from Australia

(Oliver, 1955, p. 270).

Thus the three species of lapwings found in South America

had with little doubt come from the west coast of Africa. The

two species chilcnsis and resplendens represent one invasion,

and the third species, cayanus, represents a separate invasion.

Charadrius alexandrinus has probably also travelled over this

route.

The close relationship between Pluvialis ohscura of New Zea-

land and the Arctic apricaria-doniinica and squatarola can best

he explained by regarding ohscura as descended from a gTOup
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of individuals of some species of PUcvialis that remained in New
Zealand to breed. The old nesting record of dominica in New
Zealand offers some support for this hypothesis.

Charadrius hicinctiis (New Zealand) and falklandicics (South

America) belong to the same superspecies, but their ranges are

separated by many thousands of miles of open ocean. It is possi-

ble that the invasion was direct from New Zealand to South

America. There is, however, another possibility that may be more

likely. It is well known that at times in the past, Antarctica was
not alwaj^s covered with ice (Axelrod, 1952 a, b). If the ice at

the edges of the Antarctic Continent melted and a tundra-like

vegetation developed, there is no reason why plovers should not

have bred there and migrated north in the fall. If this is true,

then ticinctns could have reached South America by way of

Antarctica. More likely falhlandicus and hicinctus differentiated

from each other in Antarctica, one migrating north to South

America and the other to New Zealand and Australia. This may
well be the explanation of the relict nature of the species (ten

in number) of Southern Hemisphere plovers that are found today

breeding in a small area in the very southernmost tips of the

southern land masses. It is of interest that the relict plovers
are all related to the present-day Arctic species and that there

are no plovers confined to the Cape of Good Hope region of

Africa.

The gaps between the ranges of Charadrius asiaticus and
modestus or between Eudromias morinellus and ruficollis are the

largest of any that exist in the plovers. In both cases it is a gap
between northern Asia and the southern Andes. But even here,

it could be explained by invasion and perhaps a partly relict

nature of the southern species.

It is hoped that these considerations of the migration and dis-

persal habits of the plovers have shown that there is nothing
in the proposed classification of the Charadriinae that is in

conflict with currently accepted principles of zoogeography.

History and Future Studies

The shorebirds, including the plovers, being conspicuous birds

became well known early in the history of ornithology. A brief

survey of the dates of the original descriptions shows that less
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than half a dozen species were discovered in the past century and
all were known before the turn of the century. It is quite safe

to say that no species of plovers remains to be discovered, but
much must still be done before we understand the geographic
variation and status of many species {e.g. Charadrius hiaticula).
Much has been published on the generic and suprageneric rela-

tionships of the Charadriiriae
; however, few of the conclusions

have stood the test of time. The same is true of the past anatomi-

cal work. "While it is hoped that the delimitation of genera pro-

posed in the present study is reasonable, little can be said of their

relationships and evolution. We cannot even set limits to the

Charadriinae or determine whether several genera such as Phe-

gornis, Peltohyas, Aphriza and Arenaria belong to this subfamily
or to some other group. Our knowledge of the anatomy of these

groups is almost nonexistant so that a good comparative study
of the anatomy of the entire shorebird group is sorely needed.

Perhaps after this is done, we may gain some understanding of

the evolution of the Charadriinae and their position in the

Charadriidae.

Behavior was briefly mentioned several times in the discus-

sions, but never gone into fully. Despite the fine work that has

been done on the behavior of several species (Rinkel, 1940
; Laven,

1940; Laven, 1941; Deane, 1944; Williamson, 1948; Simmons,
1952, 1953, 1955; and Smith and Hosking, 1955), the comparative

ethology of the plovers is still in its beginnings and of no help
to our understanding of the specific relationships of the plovers
at this time. Yet all indications point to the fact that the rela-

tionships within the large genera, Charadrius and Vanellus.

and perhaps even between the genera will be understood only
after their behavior is well known, so that the need and desirabil-

ity of behavioral studies comparable to those done on the ducks,

gulls and terns cannot be urged too strongly.
A knowledge of the ecologj^ even a rough indication of their

habitat, is necessary for a proper understanding of several fea-

tures of the anatomy and plumage and here again careful studies

are not available and are much needed.

It can be seen that while much work has already been done,

our knowledge of the biology of the plovers must be greatly in-

creased if we hope to understand the relationships and evolution
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of this group. This review must then be thought of, not as a

definitive study, but rather as a preliminary work with the hope
of clearing the path for future studies.

Summary

The structure and variation of the skull of the plovers were

studied. It was shown that the degree of ossification of the supra-
orbital rims is strongly correlated with the size of the nasal glands
and hence with the salinity of the water, and is of no taxonomio
value. Some other features of the skull were also studied.

The important earlier works on the classification and anatomy
uf the Charadriinae were discussed, especially those of Lowe upon
which much of the current accepted classification is based. It is

shown that Lowe's interpretations of the morphology of the skull,

color and color pattern are at variance with many of the observed

facts and with many of the ideas and principles of evolution and
classification. Any classification of the plovers resulting from
these interpretations would, therefore, be highly artificial.

In addition to the skull, the major characters studied were the

hind toe, the wattles, the wing spur, the color and color pattern
of the plumage, and the osteology. Each character is described

and its variation and possible evolution within the subfamily,
and its value in the proposed classification is discussed. The im-

portance of the habitat is mentioned.

A new classification of the plovers, based on a comparative

study of the above mentioned characters, is presented. The

plovers, following Mayr and Amadou, are considered as a sub-

family Charadriinae of the Charadriidae. The subfamilies Chara-
driinae and Vanellinae of Peters are dropped and the 56 recog-
nized species are placed in 6 genera as compared to the 61 species
and 32 genera of Peters. No new species or genera are proposed.
A diagnostic description is given for each group within the

Charadriinae, but not for the subfamily as a whole. The status of

several genera remains uncertain. Phcgornis is retained in the

plovers only on the basis of past usage, but it is believed that

more study will prove it to be a member of the Scolopacinae.

Peltohyas may belong either to the Charadriinae or to the Glareo-

lidae
;
at present its status is very uncertain. The turnstones and

surf-birds, Aretiaria and Aphriza, are for the purposes of this
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paper considered as sandpipers, but their position is still doubt
ful. A discussion of subspecies lies outside the scope of this

review.

A brief mention of the zoogeographic implications of the pro-

posed classification is given. Lastly, a brief summary of past

investigations of the group including an outline of the largest

gaps in our knowledge of the biology of the plovers is presented.
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No. 3. — Sttcdies on the Ant Fauna of Melanesia

I. The Tribe Leptogenyini

II. The Tribes Aniblyoponini and Platythyreini

By E. 0. Wilson

Biological Laboratories, Harvard University

I. THE TRIBE LEPTOGENYINI

The tribe Leptogenyini, principally composed of the large

genus Leptogenys, is exceptionally well developed in the Mela-
nesian region and in terms of individual species and colonies

must be counted among the dominant ant groups there. During
the present revisionary study three zoogeographic divisions have
been recognized as feasible at the species or species-group level

within Melanesia :

(1) The Leptogenys of western and central Melanesia, from
New Guinea to the New Hebrides, containing at least six distinct

species groups, most of which are precinctive or of recent Indo-

malayan origin.

(2) The Leptogenys of the Fiji Islands, composed of a homog-
eneous group of six species, apparently all derived from the

Papuan-based L. bituberculata stem.

(3) The Leptogenys and Prionogenys of New Caledonia, with
four species representing at least three phyletic groups, two of

which are apparently of Australian origin and the third with

uncertain relationships.

These three faunal divisions have been accorded separate sys-

tematic treatment in the present paper. The fauna of the Moluc-
cas has also been reviewed and an account of it included with the

first section (western and central Melanesia). There are two
reasons for this procedure. First, the Moluccan fauna is closely

allied to that of New Guinea, so close in fact as to represent little

more than a depauperate extension of it. Second, by taking all

of the Moluccan species into account, there is a better chance of

obtaining a complete coverage of the New Guinea fauna, since the

Moluccas have been more intensivelv collected, and there are
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undoubtedly many species and even genera of ants known at

present only from the Moluccas that will eventually be found

on New Guinea also.'

DESCRIPTION OF COLLECTING STATIONS

Most of the material on which this revision is based was col-

lected bv the author during field work in Melanesia in 1954-55.

In order to document more fully the distributions presented in

this and future parts of a proposed review of the Melanesian ant

fauna, a gazetteer of collecting stations is given below, including
a brief ecological characterization of each locality. The classifica-

tion of New Guinea forest tj-pes follows that of Lane-Poole (in

P. W. Richards, The Tropical Rain Forest, Cambridge University

Press, 1953).

NEW GUINEA

Bandong, upper Bunhok Valley, Northeast New Guinea {1100

meters). May 26, 1955. Disturbed foothills rain forest near

the village, which is located approximately 12 kilometers nortli

of Boana.

Bisiavumu, near Sogeri, Papua {500 meters). March 15-20, 1954.

Field work at Bisianumu was conducted almost entirely in the

second-growth foothills rain forest partly surrounding the

Government experimental rubber plantation. A few acces-

sions were made in similar forest several kilometers farther

inland along the Kokoda Trail.

Boana, Bunbok Valley, Northeast New Guinea {1100 meters).

May 25, 1955. Partly disturbed foothills rain forest on the

steep western slope of a hill rising just east of the Boana air-

strip.

Brown River Road, 1.5 km. south of Karema, Papua. March 8-

11, 1955. Most of the collecting at this locality was conducted

in undisturbed lowland rain forest. Several accessions were

made in an enclave of eucalyptus savanna several kilometers

to the south.

1 To cite an example, the aberrant formiclne genus Meaoxena was previeusly
known only from a single specimen of M. mistura Fr. Smith from Batjan, collected
iiv Wallace more than a century ago. A second species was recently discovered

by the present author at Bisianumu, Papua.
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Bubia, 12.5 km. northwest of Lae, Northeast New Guinea. March

26-27, May 18-19, 1955. Lowland rain forest, moderately dis-

turbed.

Upper Bunhok Valley, southern slope of Saruwaged Range. May
27-June 1, 1955. The southern slope of the central portion of

the Saruwaged Range was climbed to a point on the crest at

approximately 4000 meters. Insect collections were made all

along the altitudinal transect, and in all of the major vege-

tational belts, including mid-mountain forest, mossy forest,

high mountain forest ("tree-line" zone), and alpine savanna.

Ants diminished rapidly in the mid-mountain forest belt, above

1500 meters, and appeared to be altogether absent above the

lowermost levels of the mossy forest, the la.st colonies being
encountered in a clearing at approximately 2500 meters. In

this connection it is interesting to note that Dr. J. J. H. Szent-

Ivany and a party of native assistants were unable to turn up
a single ant during several hours search in mossy forest at

2600 meters on the Asoro-Chimbu Divide, in the Central High-
lands (Szent-Ivany, pers. commun.). All present evidence

points to the complete absence of a high-alpine ant fauna in

New Guinea.

Lower Biisu River, near Lae {100-150 meters). March 27, April

28-May 17, 1955. Collecting was conducted principally between

the Busu and Bupu Rivers in the area indicated in Figure 1.

At the time of my visit this area was covered for the most part

by primary lowland rain forest, which was in the process of

being high-graded by the South Pacific Lumber Company.

Through the courtesy of officials of the Company, I was able

to reside for a period of three weeks in a camp on the forest

border, and was thus presented with a superb opportunity to

collect in the tops of the large trees as they were felled, in

forest clearings at various stages of overgrowth, and in and

around logs at all stages of decomposition. The ant fauna of

the area proved exceptionally rich, and in one section of less

than two square kilometers an estimated minimum of 170

species w^as collected. Several short excursions w^ere also made
into the extensive grassland fringing the western banks of the

Busu River.
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Didiman Creek, Lae, Northeast New Guinea. March 27, 29, May
8, June 3, 1955. Moderately disturbed lowland rain forest

adjacent to the Government Botanical Gardens at the head of

Didiman Creek. (See Figure 1.)

LAE 3 KM.

Fig. 1. The Lae area in 1955, showing the Didiman Creek and lower liiisii

River collecting stations.
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Karema. See Brown River Road.

Laloki River, 16 km. northeast of Port Moresby, near Little Alt.

Lawes, Papua. March 8, 1955. Collecting was limited to the

terraced, forested floodplain of the Laloki.

Mongi-Mape Watersheds, eastern Iluon Peninsula, Northeast

New Guinea. April 2-23, 1955. In the company of Mr. Robert

Curtis, of the Territorial Department of Agriculture, Stock,

and Fisheries, the author made a three-week collecting triji

through the mountainous country of the Dedua and Hube dis-

tricts, embracing the headwaters of the Mongi and Mape (Go")

rivers. The route of this trip is shown in Figure 2
;
the localities

indicated are villages, the elevations of which range from sea

level to 1800 meters. Collecting was conducted in the forests

and clearings along native foot trails.

Nadzah, Markliam Valley, Northeast New Guinea. May 20-22.

1955. The collecting station was a plantation managed by
Mr. Keith Smith, located at the southwestern corner of the

old wartime Nadzab airstrip, 1.5 km. east of the junction of

the Markham and Erap rivers. Most accessions were made
in dry broadleaf evergreen forest, marked by dense under-

growth, open canopy, and prevalence of palms in all stories.

At the time of the author's visit, the area was suffering from

a record drought, not having received rain in over two months.

On the forest floor leaf litter and mold were thin and dry.

while the interiors of the larger rotting logs were generally
moist.

Port Moresby, Papua. March 5-7, 1955. Collecting was e(jn-

ducted in open Eucalyptus woodland in and around Port

Moresby, and in Eucalyptus woodland and dense second-

growth monsoon forest on the summit of Kini-Kini, a 250-

meter-high hill on the southeastern outskirts of the town

Saruwaged Range. See Bunbok Valley.

NEW HEBRIDES

Eight kilometers north of LuganviUe, Espiritu Santo {100-130

meters). January 10, 1955. Second-growth rain forest.

Auhert Ratard Plantation, 8 km. southwest of LuganvUle. Janu-

ary 7-13, 1955. Collecting was limited to the border and in-
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terior of primary lowland rain forest in the western section

of the Ratard Plantation.

FIJI ISLANDS

Eight miles west of Korovau, on King's Road, Viti Levu. Decem-

ber 3, 1954. Second-growth rain forest.

Nadala, near Nadarivatu, Viti Levu. December 1-2, 1954. Partly
disturbed rain forest on the slope of a steep hill just north of

Nadala. The soil was clayey, with numerous fragments of

volcanic rock at the surface, and covered by fairly thick leaf

20 KM

HELOSBACH

FINSCHHAFEN

OAGIOU

Fig. 2. Southeastern part of the Huon Peninsula, showing the itinerary

of a collecting trip in the region of the Mongi-Mape watersheds in April.

1955.

litter. The canopy was open, due to native lumbering opera-

tions, and the undergrowth was moderately to very dense.

Despite the obviously disturbed condition of the forest, the
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local ant fauna was almost entirely endemic in composition,
and a large percentage of the known Viti Levu species was
encountered during the course of only two days' work.

NEW CALEDONIA

Anse Vata, Noumea. December 4, 15, 1954. Most collecting was
conducted in open Melaleuca and Santalum woods within

several hundred meters distance of the Anse Vata beach. A
few accessions were made in Ficus groves on the beach itself.

Le Chapcau Gendarme, near Yahoue. December 5-7, 1954. Most

of the hills in the area immediately to the north of Noumea are

covered by open Melaleuca woodland, occupied chiefly by intro-

duced ant species, but along the stream running down the

southern slope of Chapeau Gendarme there was during the

time of the author's visit a section of rich, semi-deciduous

angiosperm forest that yielded many of the New Caledonian

endemic ants. The forest contained two strata— an upper,
discontinuous stratum exceeding twelve meters in height, and

a lower, denser stratum of small trees and shrubs ranging

mostly three to seven meters in height. Much of the forest

floor was covered by bracken, and the leaf litter was generally

thin, patchy, and dry. (See Figure 3.)

Ciu, near Mt. Canala. December 21, 1954; December 31, 1954-

January 3, 1955. Field work was conducted at three stations

in the vicinity of Ciu. (1) On the property of Mr. D. Fere,

un the west bank of the Canala River at 300 meters elevation,

collections were made in an isolated section of broadleaf

evergreen forest completely surrounded by pastures. The

floor of this woodlot had been badly disturbed by cattle, but

many of the endemic New Caledonian ant species were found

nesting under deep-set rocks and in the occasional stable ac-

cumulations of leaf litter. (2) On the east bank of the Canala

River, only several hundred meters from the Fere woodlot, was

the start of an extensive stretch of relatively undisturbed

broadleaf evergreen forest that was made the second site of

intensive collecting. The more remote sections of the forest

probably approached a mature (primary?) condition and

resembled the Chapeau Gendarme forest in being two-storied.

Epiphytes and lianas were uncommon. The floor was well
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insolated and covered in most parts by moist leaf litter up
to a meter in depth. Rocks and rotting logs were everywhere
common on the ground. (3) The third collecting station was
two kilometers southwest of the Ciu Palls, on the trail to

MONTAGNE DES
SOURCES

MT MOU DUMBEA

NOUMEA

Fig. 3. The Noumea area, southwestern New Caledonia, showing the route

t'ollov.ed during collecting in December, 1954, and January, 195,'.

Koinde, at an elevation of 500 meters. The forest here was

limited to deep stream ^'alleys and was similar in form and

composition to that at the second station, apparently differing

only in being somewhat denser and moister.

Koh {ca. 500 meters). December 20, 1954. This locality is on

the eastern slope of the central New Caledonian massif. Col-

lections were made in moist broadleaf evergreen forest along
a steep stream course crossing the main La Foa-Canala road.

Montagne des Sources. December 17, 1954. Collections were

made at two stations in this montane area : at 800 meters,

mixed Araiicaria-Agathis-angiospeTm forest on the steep val-
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ley walls at the head of the Dumbea River
;
at 1000 meters, a

pure stand of second-growth Araucaria forest.

Mt. Mou {180-1200 meters). December 10-12, 1955. At lower
elevations collecting was conducted near the Bourdinat resi-

dence in valley-pocket forest very similar to that on Chapeau

10 KM.
I 1

KOH •

f SARRAMEA

Fig. 4. The Canala area, north-central New Caledonia, showing the route

followed during collecting in 1954-55.

Gendarme. On December 12 an ascent was made of Mt. Mou
to a point on the summit ridge at about 1200 meters. Between

approximately 300 and 700 meters the trail led through dense

bracken scrub, toward the latter elevation passing into a belt

of scattered, low, shrubby trees. Beyond this marginal zone
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the summit cloud forest was encountered, dominated by large
Araucaria and Podocarpus, and with abundant ground moss
and epiphytes. Somewhat higher the cloud forest gave way
to true mossy forest, consisting of gnarled, twisted trees

averaging only eight to ten meters in height and bearing thick

layers of mosses and other epiphytes. Ants were present but

relatively scarce in both the cloud and mossy forest zones.

Noumea. See Anse Vata.

Sarramea {160 meters). December 22, 1954. Most of the acces-

sions came from under rocks in moist, well shaded pastureland
in the rich farming country around Sarramea. Several stands

of seeond-groM'th broadleaf evergreen forest were also visited

and proved to contain most of the same aut species as the

surrounding cultivated land.

Yahoue. See Chapeau Gendarme.

REFERENCE COLLECTIONS

Most of the available study material of Melanesian ants, both

in original and duplicated series, is currently housed in the

Museum of Comparative Zoology, Harvard LTniversity (MCZ).
Below are listed other principal collections from which material

has been drawn for the present study ;
these are preceded in each

case by the abbreviation by which they are cited in the formal

synonymies of the systematic section to follow.

(Bishop Museum ! B. P. Bishop Museum, Honolulu

(BMNH) British Museum (Natural History), Lon-

don

(CAS) California Academy of Sciences, San
Francisco

(Emery Coll.) Emery Collection, Museo Civico di Storia

Naturale, Genoa

(ForelColl.) Porel Collection, Museum d'Histoire

Naturelle, Geneva

(OUM) Hope Department of Entomology, Ox-

ford University Museum, Oxford, Eng-
land

(Paris Museum) Museum National d'Histoire Naturelle.

Paris
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iUSNM) United States National Museum, Wash-

ington, D. C.

( Yasumatsu Coll.) Collection of Dr. Keizo Yasumatsu, Uni-

versity of Kyushu, Japan
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MEASUREMENTS

Measurements in the present study follow the conventions

already adopted bj' the author and W. L. Brown in previous
taxonomic work.^ The dimension head length, over which there

1 See W. L. Brown, 1953, Amer. Midi. Xat., 50, p. 7 : or E. O. Wilson, 1955.
Bull. Mus. Comp. Zool., U3. p 22.
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lias been some disagreement in the past, is taken as follows ;

maximum length of the head, measured from a transverse

through the posteriormost point or points along the occipital
border to a transverse through the anteriormost point or points
on the anterior clypeal border (after Brown, 1953).

THE LEPTOGENYINI OF THE MOLUCCAS AND

WESTERN MELANESIA

In the area extending from the Moluccas to the New Hebrides,
six species groups of Leptogenys are currently recognizable.
These are listed below, along with their constituent species and
attendant new synonymy.

Group of L. caeciliae Viehmejer

caeciliae Viehmeyer

optica Viehmeyer

Group of L. chinensis Mayr

bituberculata Emery

drepanon Wilson

hehrideana Wilson

indagatrix Wilson

papuana Emery
triloba Emery

Group of L. diminuta (Fr. Smith)

diminuta (Fr. Smith)
=: Ponera simillima Fr. Smith

= Ponera ferox Fr. Smith

= Leptogenys dimimita var. bismarekensis Forel

= Leptogenys diminuta subsp. santsohii Mann
=1 Leptogenys diminuta var. stitzi Viehmeyer
=3 Leptogenys diminuta fruhstorferi var. amboinensi-s Karawa.iew
= Leptogenys diminuta frulistorferi var. buruensis Karawajew

nitens Donisthorpe

oreshia Wilson

purpurea Emery
violac-ea Donisthorpt
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Oroup of L. emeryi Forel

nneryi Forel

foreli Mann
;= walkeri Donisthorpe

trvncatus Mann

Group of [.. keyssn'i Viehmeyer

keysseri Viehmeyer

Group of L. proces^onalis (Jerdon)

breviceps Viehmeyer
= Pscudoponera lubbocki Donisthorpe
=: Euponera niger Donisthorpe

Key to the species, based on the worker caste

1 . When the mandibles are in a closed position, there is a gap between the

point where their inner borders overlap and the midpoint of the anterior

I'lypeal border which is at least as wide as the width of the individual

mandibles at their insertions; mandibles linear and with no more than

a single tooth besides the apical. '2

When the mandibles are in a closed position, there is little or no gap
between the point of overlap of their inner borders and the midpoint of

the anterior clypeal border; mandibles varying in shape among species

and frequently, but not always, bearing numerous teeth in addition to

the apical 9

2. Alitrunk completely lacking standing hairs ; entire body surface opaquely

sculptured and covered with pruinose pubescence (PoljTiesia; possibly

occurring also in Melanesia as a tramp species) . . . insularis Fr. Smith

Alitrunk with abundant standing hairs; body surface smooth and shin-

ing at least in part, and lacking pruinose pubescence ?•

3. Smaller species, the pronotal width 1.14 mm or less; almost all of the

head and alitrunk densely foveate-punctate and subopaque to opaque . 4

Larger species, the pronotal width 1.30 mm or more; almost all of the

head and a large part of the alitrunk smooth and shining 6

4. Dorsal face of propodeum only slightly longer than the posterior face

(Xew Britain) emeryi Forel

Dorsal face of propodeum about twice as long as the posterior face o



114 BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY

5. Median anterior clypeal projection nearly twice as broad as long (Santa

Cruz Islands) truncata Mann
Median anterior clypeal projection as long as broad or longer (widely

distributed, New Guinea to New Hebrides) foreli Mann

(i. When the mandibles are in a closed position, the gap between the point

of intersection of their inner borders and the midpoint of the anterior

clypeal border is approximately three times the maximum mandible

width triloba Emery
When the mandibles are in a closed position, the gap described above is

about equal to the maximum mandible width or a little less 7

7. The petiolar node about 1.1 X longer than broad, its dorsal surface

distinctly tuberculate indagatrix Wilson

The petiolar node at least 1.3 X longer than broad, its dorsal surface

smooth or at most bearing shallow foveae 8

8. Petiolar node about 1.3 X longer than broad
;

its width measured just

behind the anterior margin 0.7-0.8 X the maximum width, which is

located just in front of the posterior border; body surface showing
bluish reflections papuana Emery
Petiolar node about 1.5 X longer than broad; its width measured just

behind the anterior border only about 0.5 X the maximum width; body

lacking bluish reflections drepanon Wilson

9. Petiolar node compressed antero-posteriorly, forming a narrow, trans

verse dorsal crest; head nearly as broad as long; dark brown, robust,

small-eyed species breviceps Viehmeyer
Petiolar node not compressed antero-posteriorly, its crest longitudinally

oriented ; head much longer than broad ; mostly, but not all, jet-black,

slender species with moderately large eyes 10

10. Very small, slender species, the pronotal width not exceeding 0.79 mm;
the petiolar node strongly compressed laterally and seen from above

strongly tapered in an anterior direction 11

Larger species, the pronotal width 0.82 mm or greater, and if approach-

ing the smaller size class (pronotal width 0.82-1.17 mm) then the petiolar

node is neither markedly compressed laterally nor strongly tapered in an

anterior direction 12

11. Head almost entirely smooth and shining (New Guinea)
bituberculata Emery

Entire head foveate-punctate and opaque (New Hebrides)

hebrideana Wilson

12. Showing the following combination of characters: medium-sized (pro-

notal width 1.06-1.23 mm), most of the body surface showing strong
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steel-blue or violaceous reflections, the entire head surface finely and

densely striate 13

Not showing all of the above characters 14

13. Entire alitrunk covered with long erect hairs ; bluish-violaceous reflec-

tions absent or very weakly developed on the gaster and appendages

(New Guinea mainland) purpurea Emery
Alitruncal pilosity limited to a few short hairs on the declivitous faces

of the propodeum; bluish-violaceous reflections well developed on the

first several gastric tergites and on the appendages (Waigeo)
violacea Donisthorpe

14. Smaller species, the pronotal width not exceeding 1.02 mm. Showing in

addition the following combination of characters : petiolar node seen

from above shaped like a half-ellipse; sculpturing of the head limited

almost entirely to longitudinal striation; the lower halves of the sides

of the propodeum longitudinally striate, the upper halves mostly or

entirely smooth 15

Larger species, the pronotal width at least 1.17 nun. Not showing all of

the additional characters given above 17

15. The area between the posterior margin of the eye and the occipital

corner at least partly striate and feebly shining to subopaque
diminuta (Ft. Smith)

Cephalic area described above lacking striae, completely smooth and

shining 16

16. Longitudinal striae just mesad of the eye extending for a short distance

posterior to the level of the posterior margin of the eye; head propor-

tionately longer, cephalic index 71
; scapes proportionately longer, scape

index 138-145 (Netherlands New Guinea and Waigeo)
nitens Donisthorpe

Longitudinal striae just mesad of the eye not surpassing the level of

the posterior margin of the eye; cephalic index 76; scape index 121-

125 (Solomons) oreshia Wilson

I". Distance from the posterior margin of the eye to the posterior margin
of the head only slightly greater than the maximum eye length; cir-

cumocular sulcus lacking ; entire body smooth and shining

Iceysseri Viehmeyer
Distance from the posterior margin of the eye to the posterior margin
of the head more than twice the maximum eye length; the eye mostly

or entirely surrounded by a shallow but distinct sulcus; body in large

part sculptured and opaque .18
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18. Ill full face view, the eyes do not quite reach the lateral margins of the

head ; the eyes are completely surrounded by the circumocular sulcus . .

cacoiliae Viehmeyer
In full face view, the eyes slightly surpass the lateral margins of the

head ; the circumocular sulcus does not extend around the anterior

margin of the eye . optica Viehmeyer

Leptogenys bituberculata Emery

(Figure 5)

Leptogenys bituberculata Emery, 1902, Termeszetr. Fiiz., 25: 160, worker.

Original localities: Tamara I., Oudemaine I., and Sattelberg, N.-E. New
Guinea. (Syntype examined — Emery Coll.)

Material examined. PAPUA: Dobodura (P. J. Darlington);

Bisianumu, 500 m. (Wilson, nos. 637, 640, 663).
Taxonomic notes. The Dobodura specimens were compared

with a syntype in the Emery Collection and found to be nearly
identical. The series from Bisianumu, however, differ in their

slightly larger size and more rounded propodeum, and may
prove to belong to a distinct species. For descriptive data on

hituhercvlata, see under the comparative descriptions of L.

hehrideana Wilson and L. sagaris Wilson.

Ecological note. At Bisianumu, a colony containing about 300

workers and a quantity of brood was found nesting in and

under loose leaf litter on the floor of second-growth foothills rain

forest.

Leptogenys breviceps Viehmeyer

(Figure 5)

Leptogenys (Lobopelta) breviceps Viehmeyer, 1914, Arch. Naturgesch.,

79A(12): 30, fig. 4, worker. Type locality: Wareo, N.-E. New Guinea.

Pseudoponera lubbocM Donisthorpe, 1938, Ann. Mag. Nat. Hist., (11)1:

593, 596, fig., worker. Type locality: Mt. Lina, Cyclops Mts., Neth. New
Guinea. (Syntype examined — MCZ). NEW SYNONYMY.

Euponera (Brachyponera) niger Donisthorpe, 1949, Ann. Mag. Nat. Hist.,

(12)2: 405, male. Type locality: Maffin Bay, Neth. New Guinea. (Holo

type examined — CAS). NEW SYNONYMY.
Material examined. N.-E. NEW GUINEA: lower Busu River

(Wilson, no. 873) ; Boana, upper Bunbok Valley, 1100 m. (Wil-
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son, no. 1116). NETH. NEW GUINEA : Mt. Lina, Cyclops Mts.,
160 m. {Pseudoponera luhhocki Donisthorpe sj^ntype) ; Maffin

Bay {Euponera niger Donisthorpe holotype).
Taxonomic notes. This is the only known Papuan member of

the L. proccssionalis group, the species of which are predom-
inantly Indomalayan in distribution. The series collected by
myself and a single syntype of Pseudoponera luhhocki Donis-

thorpe agree well with Viehmeyer's description of hreviceps,

except in slight color characters. Viehmeyer states that hreviceps
is colored similarly' to L. processionalis, whereas the series exam-
ined by me are slightly darker than proccssionalis, as I conceive

that species, and show metallescent reflections not exhibited by
processionalis. There is a good possibility that this difficulty may
be resolved by the fact that Viehmeyer was using as his standard
some species of the taxonomieally difficult processionalis group
other than processionalis, e.g. L. iridescens (Fr. Smith). The

holotype of Euponera niger Donisthorpe, on loan from the Cali-

fornia Academy of Sciences, has been compared with a male of

hreviceps from the Busu River and found to be nearly identical.

Ecological notes. At Boana a large colony was found nesting
in open soil in a partial clearing in second-growth rain forest.

The nest was marked externalh^ hy a low, irregular pile of

excavated earth about a meter in diameter and bearing multiple
entrance holes. At the Busu River a group of workers were found

foraging in leaf litter during the day. The workers are un-

usually aggressive when disturbed and capable of delivering a

powerful, shocking sting. No observations were made to deter-

mine whether hreviceps conducts raids on termite nests as do
other members of the processionalis group. A male determined
as hreviceps was taken at light at the Busu River on May 13,
1955.

Leptogenys caeciliae Viehmeyer

Leptogenys (Lobopelta) caeciliae Viehmeyer, 1912, Abh. Zool.-anthrop.-ethn.

Mus. Dresden, 14: 6, figs. 5, 5a, worker. Type locality: Torricelli Mts.,

N.-E. New Guinea.

This large and striking species is known only from the single

type worker. As indicated in the key, it is closely allied to

L. optica Viehmeyer.
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Leptogenys diminuta (Fr. Smith)

Ponera diminuta Fr. Smith, 1857, J. Linn. Soc. Zool., 2: 69, worker.* Tj^pe

locality: Sarawak.

Leptogenys diviinuta, Mayr, 1867, Tijdschr. Ent., 10: 57, worker, distribu-

tion.

Ponera simillim-a Fr. Smith, 1860, J. Linn. Soc. Zool., 5 (suppl.) : 104, worker.

Type locality: Batjan. NEW SYNONYMY (provisional). Nee Ponera

simillima Fr. Smith, op. cit., p. 105 (^ Prionopelta inajmoula Emery).

Leptogenys (Loiopelta) simillima, Donisthorpe, 1932, Ann. Mag. Nat. Hist.,

(10)10: 462.

Ponera fcrox Fr. Smith, 1865, J. Linn. Soc. Zool., 8: 70, worker. Type

locality: Salawati. NEW SYNONYMY (provisional).

Leptogenys (Lobopelta) ferox, Donisthorpe, 1932, Ann. Mag. Nat. Hist.,

(10)10: 472.

Leptogenys (Lobopelta) diminuta var. hismardceiufis Forel, 1901, Mitt.

Zool. Mus. Berlin, 2(l,b): 7, worker. Type locality: Muarlin, New
Britain. (Syntype examined — Emery Coll.). NEW SYNONYMY.

Leptogenys (Lobopelta) diminuta var. papuana Stitz, 1912, Sitzber. Ges.

Naturf . Freunde Berlin, no. 9 : 498, fig. 1, worker. Nee Leptogenys

papuana Emery 1897; see L. diminuta var. stitzi Viehmeyer 1924.

Leptogenys (Lobopelta) diminuta subsp. santschi [!] Mann, 1919, Bull.

Mus. Comp. Zool., 63: 299, worker, ergatogyne, male. Type locality:

Malapaina I., Three Sisters Group, Solomons. (Sj'ntypes examined —
MCZ). NEW SYNONYMY.

Leptogenys (Lobopelta) diminuta var. stitzi Viehmeyer, 1924, Ent. Mitt.,

13: 310, nom. pro L. diminuta var. papuana Stitz. NEW SYNONYMY
(provisional).

Leptogenys (Lobopelta) diminuta subsp. fruhstorferi, Karawajew, 1925,

Konowia, 4: 276.

Leptogenys (Lobopelta) diminuta fruhstorferi var. amboinensis Karawajew,

1925, ibid., p. 277, worker. Type locality: Amboina. NEW SYNONY-
MY.

Leptogenys (Lobopelta) diminuta fruhstorferi var. huruensis [!] Karawa

jew, 1925, ibid., p. 278, worker. Type locality: Tifu, Burn. NEW
SYNONYMY.

Material examined. This abundant ponerine species ranges
from Ceylon and India east to Botel Tobago and south through
Indonesia to New Guinea, the Solomons, and Queensland. Below
are listed the records from Melanesia that have been verified

during the present study.
WAIGEO: Camp Nok, 800 m. (L. E. Cheesman). N.-E. NEW

GUINEA: Nadzab, Markham Valley (Wilson, nos. 1087, 1106,
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1107) ;
Bubia (Wilson, no. 1059) ;

lower Busu River (Wilson,
nos. 934, 940) ; Mongi River at Sambeang (Wilson). PAPUA:
Karema, Brown River (Wilson, no. 539) ; Bisianumn, 500 m.

(Wilson, nos. 608, 644, 659). SOLOMONS: Wai-ai, San Cristo-

val (W. M. Manni.

Significant literature records include Amboina and Burn
(^Karawajew, 1925) ; Muarlin, New Britain (Forel, 1901) ;

and

Malapaina and Ugi, Solomons (Mann, 1919).
Taxonomic notes. The status of diminuta is complicated by

the existence of at least four closely related species that occupy
restricted distributions within its range. On Negros Oriental
and Luzon, Philippines, there is a species, apparently unde-

scribed, which is distinguished from diminuta by its denser,
heavier body sculpturing. A second species occurs in northern
Borneo and Sarawak and is distinguished from sympatric sam-

ples of diminuta by much feebler body sculpturing and smaller
size

;
this species may well be Frederick Smith 's Ponera laeviceps.

A third species, L. nitens Donisthorpe, is widespread in Nether-
lands New Guinea, while a fourth, L. orcshia Wilson, occurs in

the Solomons. The possibility exists that sibling species addi-

tional to L. nitens occur with diminuta on New Guinea. A single

stray worker (or ergatogyne?) from Bisianumn, Papua (ace.
no. 644) appears identical with other workers from the same
locality except for a much thinner petiolar node

;
it has been

treated tentatively as a pathological specimen of diminuta but

may represent a distinct species.

The single definitely associated ergatogyne collected in New
Guinea (Nadzab; ace. no. 1106) is distinguished from connidal
workers by its slightly larger size, proportionately thinner petio-
lar node, and proportionately much larger gaster. The alitrunk
is worker-like. Lateral ocelli are developed but the median
ocellus is represented only by an empty pit.

Geographic variation in the worker caste of L. diminuta is

most conspicuous in body sculpturing. In this character at least

three separate surface areas show independent variation. In the

accompanying table I have indicated the records of the species
that I have personally verified or that are adequately described
in the literature, and I have attempted to indicate by means of a

crude classification of sculpturing form and relative sculpturing
density the geographic variation in the three body areas. Most
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GEOGRAPHIC VARIATION IN LEPTOGBNYS DIMINUTA
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Locality

Binaluan, n.

Palawan

Zamboanga,

Mindinao, P. I.

Cebu and

Liniay, Luzon

Buru (after

Kaiawajew.

1925)

Waigeo

New Guinea

Wai-ai, Solomons

Kuranda,

Queensland

Postocular

Cephalic

Surface

heavily striate

heavily striate

heavily striate

heavily striate

heavily striate

heavily striate

feebly striate

heavily striate

Lateral

Pronotal

Surface

feebly

punctate-striate

feebly

punctate-striate

feebly

punctate striate

smooth to

feebly striate

completely

smooth

smooth to

feebly striate

completely

smooth

Mesopleural

Surface

moderately moderately

punctate-striate striate

feebly striate

moderately
striate

heavily striate

heavily striate

moderately to

heavily striate

heavily striate

of the records involve single nest series. This is only a preliminary
sketch and will serve merely to indicate the extensive nature of

the variation and the marked discordance between the inde-

pendent areas.

L. diminuia should prove in the future one of the most satis-

factory of all ant species for the detailed study of geographic
variation. However, the unfortunate circumstance prevails that

even the most elementary analysis will be hampered by the large
number of infraspecific names that have been attached to this

species during its long taxonomic history. In the present treat-

ment I have accounted for only those names applied to material
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originating from Melanesia and the Moluccas. Some of the names

placed in synonymy, such as Karawajew's Moluccan varieties and

subsp. santschii Mann from the Solomons, are clearly geographic
variants or less and do not need further comment. Several other

names, however, present more complex problems and, in the

absence of type material, have been placed in provisional syn-

onymy. Their cases are treated individually below.

Ponera simillima Fr. Smith. In the original description this

species was compared with Ponera laeviceps Fr. Smith, in such

a way as to suggest its probable identity with L. diminuta.

There is no clue in the descriptions of either laeviceps or simil-

lima as to any character by which the latter can be separated
from diminuta.

Ponera ferox Fr. Smith. In the original description this species

was stated to differ from diminuta by its larger size and weaker

sculpturing. The present author made a special attempt to locate

the type of ferox during a recent visit to the British Museum
(Natural History) and Hope Department of Entomology, but

was not successful.

Lcptogenys diminuta var. stitzi Viehmeyer. This form was
described as differing from "typical" diminuta by (1) larger

size, (2) somewhat more elongate alitruuk, and (3) less flattened

petiolar node. In my opinion the stitzi types probably fall within

the extreme range of the New Guinea diminuta population in the

first two characters. I have seen no specimens with the precise

petiolar node form shown by Stitz in his figure, but an excep-

tionally large worker from Sambeang approaches it, and if the

node of this specimen is turned slightly so as to be seen from

a posterior-oblique view, the outline actually corresponds well

to that in Stitz 's figure. Until a species is defined which corre-

sponds with Stitz 's characterization, it will probably be best to

leave this form in provisional synonymy.
Ecological notes. Lepiogenys diminuta has been found in a

variety of habitats in New Guinea, from dry evergreen forest

at Nadzab to primary lowland rain forest at the Busu River and

foothills rain forest at Bisianumu. It sems to favor forest borders

and partial forest clearings. Nest sites are variable, from logs

oi' various degrees of decomposition to cavities in open leaf litter.
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The following estimates of colony size and composition were
made :

1. Ace. no. 1087. May 20-22, 1955. 70 to 80 workers, 10 males,
and an undetermined amount of brood, consisting of larvae, one-

(juarter to full grown, and cocoons, the latter predominating.
2. Ace. no. 1106. May 20-22, 1955. One ergatogyne, about

150 workers, 10 males, and an undetermined amount of brood,

consisting of larvae, one-half to full grown, and cocoons, the

latter predominating.
3. Ace. no. 539. March 9, 1955. Somewhat in excess of 300

workers; brood not examined.

4. Ace. no. 60S. March 15-20, 1955. About 200 workers and
several males

;
brood not examined.

The ethology of L. diminuia has already been described in

some detail in another paper.
^ The species shows what I have

considered to be true legionary behavior, involving botli frequent

colony movement between temporary nests and the tendency
of the workers to forage in groups. The following prey were

recorded in New Guinea: a large adult millipede (Karema), 2

small pentatomid bugs (Nadzab), and a large passalid larva

(Nadzab).

Leptogenys drepanon Wilson, n. sp.

(Figure 5)

Diagnosis (ivorker). A large member of the chinensis group,
with almost completely smooth and shining body surface and

elongate, non-tuberculate petiolar node.

Holohjpe ivorker. HW 1.49 mm, HL 2.15 mm, SL 2.68 mm,
ML 0.50 mm, CI 69, SI 179, EL 0.38 mm, PW 1.30 mm, petiolar

node length 1.03 mm, petiolar node height 0.94 mm, dorsal

petiole width 0.69 mm. Mandibles linear, their maximum width

(at the level of the junction of the apical and basal segments of

the masticatory border) 0.29 mm. Apical tooth narrow but blunt
;

apical segment of masticatory border 0.40 mm in length, concave,

meeting the basal segment in an obtu.se, rounded angle. When
the mandibles are in a closed position the distance between the

point of overlap of the masticatory borders of the two mandibles

1 Wilson, E. O., 19-58. The beginnings of nomadic and group-predatory behavior
ill the poueriue ants. Evolution, in press.
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8REVICEPS DREPANON

BITUBERCULATA SA6ARIS

Fig. 5. Heads and petiolar nodes of the workers of selected species of

Leptogenys. L. triloba Emery, worker from Bandong, N.-E. New Guinea :

L. drepanon Wilson, worker holotype; L. breviceps Viehmeyer, drawn from

syntype worker of the synonymous Pseudoponera lubbocki Donisthorpe;
L. bituberculata Emery, worker from Dobodura, Papua : L. sagans Wilson,

holotype worker.
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and the anterior clypeal projection is 0.32 mm. Eyes well

developed, completely surrounded by a narrow sulcus, their outer

margins extending- well beyond the lateral margins of the head
when the latter is viewed in full face. Median anterior clypeal

i)rojeetion 0.19 mm in length, trapezoidal, tapering slightly

anteriorly, bearing three stout bristles 0.04 to 0.05 mm in length
on its anterior border. Anterior clypeal border bearing on each
side of the median projection a smaller, triangular projection the

apex of which forms an angle of slightly more than 90°. Between
the median and lateral projections the clypeal border is strongly
convex. Posterior margin of head evenly rounded, grading into

the lateral margins through a continuous curve. Head broad-

ening anteriorly, so that its maximum width is just posterior
to the mandibular insertions. Petiolar node as shown in Figure 5.

Entire body, including gula and appendages, covered by
abundant, long, coarse, predominantly erect hairs. Scapes cov-

ered by predominantly oblique hairs, the longest of which are

0.14 mm in length, or more than 0.7 X the maximum scape width,

which is 0.19 mm. The longest hairs of the posterior lateral mar-

gins of the head are 0.23 mm
;
those on the gula are 0.40 mm

;

those on the pronotum are 0.44 mm; and those on the petiolar
node are 0.22 mm in length. As in L. triloba Emery, the body
surface is almost entirely free of underlying pubescence ;

the

.scapes are also bare, but the funiculi and remainder of the ap-

pendages bear variably abundant appressed pubescence.
Mandibles feebly and irregularly striate; occiput bearing

scattered small, low tubercles
;
remainder of the head almost en-

tirely smooth and moderately to strongly shining. Entire pro-

notum, mesonotum, and propodeum (except the posterior pro-

podeal face) smooth and shining. Upper one-fifth of episternum
covered by rugae oriented transversely to the long axis of the

Ijody ;
lower four-fifths of episternum and entire metapleuron

covered by obliqueh^ oriented, anteriorly descending rugae.
Basal two-thirds of posterior propodeal face covered by trans-

verse costulae. Petiolar node nearly smooth and moderately

shining, bearing broad, extremely shallow, indistinct, contigu-
ous depressions which give it a very feebly wavy outline when
viewed from the side. Gastric tergites completely smooth and

shining.
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Entire body, except mandibles and apical gastric segments,

jet-black. Coxae also jet-black. Antennae, apical gastric seg-

ments, and leg segments distal to the coxae medium to dark

brown.

Material examined. N.-E. NEW GUINEA : Bialowat, Morobe
District (II. Stevens) ;

a single worker.

Taxonomic notes. L. drepanon is closely related to L. indaga-
trix AVilson and can be distinguished by the characters given in

the comparative description of that species. It is also close to

L. papuana Emery, from which it can be distinguished by its

more slender, tapering petiolar node, and lack of bluish surface

reflections. Prom the more distantly related L. triloba Emery it

differs by its smaller size, shorter mandibles, different clypeal

outline, and longer and denser pilosity.

Leptogenys emery'i Forel

Leptogenys {Leptogenys) Emeryi Forel, 1901, Mitt. Zool. Mus. Berlin,

2(l,b): 7, worker. Type locality: Lowon Valley, near Ralum, New
Britain.

Known from the holotype worker only. This species is closely

related to L. foreli Mann, a species widely distributed in western

and central Melanesia, but should be easily distinguished by the

distinctive propodeal proportions as given by Forel in his orig-

inal description.

Leptogeny^s FORELI Mann

Leptogenys {Leptogenys) foreli Mann, 1919, Bull. Mus. Comp. Zool., 63:

297, tig. 9 {nee fig. 10, which is labelled as this species but is actually

L. tnincata), worker, male. Type locality: Malapaina I., Solomons.

( Syntypes examined — USNM ) .

Leptogenys {Leptogenys) walkeri Donisthorpe, 1942, Ann. Mag. Nat. Hist.,

(11)9: 704, worker. Type locality: Y^ila, Efate, New Hebrides. (Holo

type examined— BMNH). NEW SYNONYMY.
Material examined. NETII. NEW GUINEA: Maffin Bay (E.

S. Ro&s). SOLOMONS: Malapaina (type locality). NEW
HEBRIDES: Vila, Efate {walkeri holotype); Aubert Ratard

Plantation, Espiritu Santo (Wilson, no. 237). Mann (1919^

also records foreli from Auki and Simoli, in the Solomons.
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Taxonomic notes. The Maffin Bay series differs from the foreli

types and New Hebrides series in having slightlj- longer anterior

genal teeth and sparser appendage pilosity.

Ecological notes. Ross (unpublished notes) found the Maffin

Ba.y colony nesting in a sago pahn trunk. The colony that 1

found on Espiritu Santo was nesting in a large rotting log, partly
elevated off the ground, in primary lowland rain forest. It con-

tained approximately 25 workers, which were extremely timid

and agile.

Leptogenys hebrideana Wilson, n. sp.

Diagnosis {worker). Closely resembling L. bituberculata

Emery of New Guinea, showing the following principal differ-

ences :

(1) The entire surface of the head is coarsely sculptured and

opaque (as opposed to completely smooth and shining in bituber-

culata), with the sculpturing showing the distinctive pattern
described herewith : All of the clypeus but the central raised

portion is longitudinally costulate. Posteriorly the costulae ex-

tend onto the frons, where they turn into rugae, which in turn

form into a rugoreticulum in the area between the eye and anten-

nal insertion. At about the level of the posterior margin of the

eye, the rugoreticulum gives way to flat, shallow foveae, 0.02

to 0.05 mm in diameter and separated from one another by
distances of about the same magnitude as the diameters. The
bottoms of the foveae are densely punctate, whereas the inter-

foveal spaces are sparsely punctate to smooth. The entire gular
area is covered by similar foveae. At the dorsal occipital zone the

foveae are crowded together and the interfoveal spaces form a

rugoreticulum.

(2) In hebrideana the anterior half of the pronotum and
entire dorsal surfaces of the mesonotum and propodeum are

irregularly pitted and furrowed, while in bituberculata the same
area is completely smooth and shining. In hebrideana the entire

lateral surface of the alitrunk is coarsely sculptured, with

oblique rugae predominating, whereas in biturberciilata sculptur-

ing is limited to the immediate vicinities of the metapleural-

propodeal suture and metapleural gland.
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(3) Both appendage and body pilosity are much denser in

hebrideana.

(4) The petiolar node is proportionately shorter in hebride-

ana.

Holotype worker. HW 0.86 mm, HL 1.40 mm, SL 1.58 mm,
CI 61, SI 184, EL 0.34 mm, PW 0.75 mm, petiole node length
0.74 mm, petiole node height 0.45 mm, dorsal petiole width

0.41 mm.
Paratype worker. HW 0.90 mm, HL 1.43 mm, SL 1.61 mm, CI

03, SI 179, PW 0.76 mm.
Material examined. NEW HEBRIDES: A. Ratard Planta-

tion, near Luganville, Espiritu Santo (Wilson, no. 348
;
2 work-

ers).

Taxonomic notes. L. hebrideana also bears a close resemblance

to L. foveopunctata Mann, L. humiliata Mann, and L. navua

Mann, all of the Fiji Islands. The Fijian species have foveate

head surfaces as in hebrideana, but humiliata and navua are

considerably smaller in size and have nearly smooth alitruncal

dorsa, while fovcopiinctata is larger than hebrideana and is

further distinguished from all other members of the bitubercu-

lata complex by its coarsely sculptured petiolar node. There are

other characters but the above should suffice for diagnostic pur-

poses.

Ecological note. The two type workers of hebrideana were

taken as strays foraging on the floor of undisturbed lowland rain

forest.

Leptogenys indagatrix Wilson, n. sp.

Diagnosis {worker). Closely related to L. papnana Emery and

L. drepanon Wilson, but easily distinguished from these two

species by the following characters :

(1) Smaller size (see measurements of holotype worker).

(2) The petiolar node is proportionately shorter.

(3) The surface of the petiole is covered by relatively small,

non-contiguous, rounded tubercles
;
the intermediate areas are

feebly and irregularly shagreened and their surfaces only feebly

shining.
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(4) The head surface, but no other part of the body, bears

very faint bluish reflections. L. drepanon completely lacks sur-

face reflections, while they are prominently developed on the

body (and head also?) of papuana.
The following- additional difference between indagatrix and

drepanon is noteworthy : in indagatrix the pilosity of the

dorsal propodeal and petiolar node surfaces is predominantly

oblique, the individual hairs set at an angle at about 45° from

the cuticular surface, whereas in drepanon the pilosity is pre-

dominantly erect, the individual hairs set at an angle of about

70°
; the comparison cannot be extended to papuana in the

absence of material belonging to that species.

Holotype worker. HW 1.44 mm, HL 2.02 mm, SL 2.48 mm,
(,'I 71, SI 172, EL 0.41 mm, PW 1.26 mm, petiolar node lenglh

1.06 mm, petiolar node height 1.00 mm, dorsal petiole width

0.86 mm.
Worker paratype variation. HW 1.38-1.43 mm, HL 1.94-2.00

mm, SL 2.40-2.46 mm, CI 71-72, SI 171-175.

Material examined. PAPUA: Bisianumu, 500 m. (Wilson,

no. 661) ; holotype and six paratype workers.

Ecological note. The types were collected together from the

floor of somewhat disturbed foothills rain forest.

Leptogenys insularis Fr. Smith

Leptogenys insvlaris Fr. Smith, 1879, J. Linn. Soc. Zool., 14: 675, worker.

Type locality: Oahu, Hawaii.

Although this distinctive tropicopolitan tramp species has

not yet been recorded from Melanesia, it has been included in

the key and mention made of it here on the basis of the high

order of probability that it does occur somewhere in the area.

Leptogenys keysseri Viehmeyer

Leptogenys (Lobopelta) Tceysseri Viehmeyer, 1913, Arch. Naturgesch.,

79A (12): 29, fig. 3, worker. Type locality: Sattelberg, N.-E. New
Guinea.

Known from type material only
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Leptogenys nitens Donisthorpe

Leptogenys (Lobopelta) nitens Donisthorpe, 1943, Ann. Mag. Nat. Hist.,

(11)9: 169, worker. Type locality: Camp Nok, Waigeo, Neth. New
Guinea. (Syntypes examined— MCZ). Ibid., pp. 444-445, male, doubt-

fully associated.

Material examined. WAIGEO : Camp Nok (lectotype). NETH.
NEW GUINEA: Maffin Bay (E. S. Ross).
Taxonomic notes. One of two syntype workers deposited in

the Museum of Comparative Zoology belongs to the typical

Papuan form of L. diminuia. The other belongs to a distinct,

related species to which the name L. nitens is correctly applied.
In order to stabilize the nomenclature, the latter specimen is

hereby designated the lectotype of nitens. This species resembles

L. oreshia Wilson of the Solomons in its reduced cephalic

sculpturing but is easily distinguished by the fact that the longi-

tudinal striae mesad of the eye extend well beyond the level of

the posterior margin of the eye, whereas in oreshia they just
attain the level of the posterior margin. Nitens further differs

from oreshia, and resembles diminuta, in its smaller size, dis-

tinctly lower cephalic index, and proportionately longer scapes.

The lectotype has the following cephalic proportions: HW 1.23

mm, HL 1.72 mm, SL 1.70 mm, CI 71, SI 138. The largest of

four workers examined from the Maffin Bay series has the fol-

lowing cephalic proportions: HW 1.26 mm, HL 1.78 mm, SL
1.83 mm, CI 71, SI 145.

Leptogenys optica Viehmeyer, new status

Leptogenys (Lobopelta) caeciliae var. optica Viehmeyer, 1914, Zool. Jahr.

Syst., 37: 609, worker. Type locality: Wareo, N.-E. New Guinea.

(Syntype examined— Forel Coll.).

Material examined. N.-E. NEW GUINEA: Wareo (syntype) ;

lower Busu River (Wilson, no. 927) ; Zingzingu, Mongi Water-

shed, 1200 m. (Wilson, no. 761).
Taxonomic notes. Workers from the Busu River differ from

the syntype in the Forel Collection in the following manner :

in the type, the sculpturing of the occipital region consists of

transverse rugae, whereas in the Busu specimens it consists of

an irregular rugoreticulum with no tendency toward a transverse

orientation.
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In addition to the characters given in couplet 18 of the key,
L. optica can be distinguished from the closely related L. caeciliae

by the following characters : eyes larger and more convex, petiolar
node lower, first gastric tergite more densely punctate.

Ecological notes. At the Busu River a small colony of this

remarkable ant was found nesting in and under a large, partly
buried "Zoraptera-stage" log on the floor of primary lowland
rain forest. Workers and brood occupied several large galleries
in the lower part of the log itself, as well as several smaller gal-

leries that passed laterally from the bottom of the log into the

soil. At Zingzingu a single worker was found in late afternoon

crossing a foot trail that led through a clearing in second-growth
midmountain forest. The workers are unusually sluggish and
timid for Leptogenys.

Leptogenys oresbia Wilson, n. sp.

Leptogenys (Lobopelta) diminuta var. laeviceps, Mann, 1919, Bull. Mus.

Comp. Zool., 63 : 300. Nee Ponera laeviceps Fr. Smith.

Diagnosis (ivorker). Closelj- related to L. diminuta (Fr.

Smith), L. nitens Donisthorpe, and the writer's present concep-
tion of L. laeviceps (Fr. Smith ),^ but differing in the following
characters :

(1) Larger size. The HW of a series of diminuta from Wai-ai,
San Cristoval, ranges 1.10-1.18 mm

;
the maximum HW of a large

number of individuals of diminuta measured from all over its

range is 1.26 mm. The HW of the tw^o available series of nitens

varies 1.23-1.26 mm, while the HW of the putative Bornean

laeviceps varies 1.02-1.08 mm.
(2) The body sculpturing is finer and less extensive. Dorsal

cephalic sculpturing consists almost entirely of longitudinal

striae, and these are limited to the lateral portions of the elypeus,
to the area bordei'ed by the eyes, antennal insertion, and man-
dibular bases, to a restricted area just ventral to the eye, and
to the gula. In the gular area the striae are relatively feebly

developed and wavy. All of the remainder of the head is com-

pletely smooth and shining. Sculpturing is distributed on the

1 Two series from northern Borneo and Sarawak in the Museum of Comparative
Zoology have been tentatively determined as laeviceps. As noted under the dis-
cussion of diminuta, these specimens evidently represent a distinct sibling species
that occurs sympatrically with diminuta on Borneo.
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alitrunk as follows : a thin area at the base of the pronotal
'neck" is covered Vtv transverse striae

;
the episternum is covered

by arcuate striae running parallel to the long axis of the sclerite
;

the metapleuron and lateral face of the propodeum below the

level of the propodeal spiracle are covered by moderately wavy.

hnigitudiually oriented striae ; and the posterior face of the

jMopodeum below the level of the dorsal margin of the meta-

pieural gland bulla is covered by transverse striae. All the rest

of the doj-sal and lateral surfaces of the alitrunk, as well as the

entire surfaces of the petiolar node and gastric tergites, are

r<>iri[)letely smooth and shining.

Holoiype worker. HW 1.29 mm, IIL 1.69 mm, SL 1.56 ram, CI

76, SI 121, PW 0.95 mm.
Parafype worker. HW 1.29 nun, IIL 1.67 mm, SL 1.59 mm,

CI 77, SI 123, PW 0.95 mm.
Paratypc ergatoyyne. HW 1.18 mm, HL 1.56 mm, SL 1.48 mm.

CI 7G, SI 125, PW 0.83 mm. This specimen is distinguished ex-

ternally from the two associated w'orkers by its smaller head and

alitrunk, thinner petiolar node, and much larger gaster. The ali-

trunk is workerdike in form.

Material examined. SOLOMONS : near Fourafi, in the moun-

tainous interior of Malaita (W. M. Mann) ;
2 workers, 1 erga-

togyne. Nidotypes are on deposit in the United States National

Museum.

Ecological note. According to Mann (1919), the types were

taken running in file across a foot trail in montane forest. The

presence of an ergatogyne in this series suggests that the colonj'

may have been in the process of migration.

Leptogenys papuana Emery

Leptogenys papuana Emery, 1897, Ann. Mus. Civ. Stor. Nat. Genova, 38:

556, pi. 1, figs. 5, 6, worker. Type locality: "N. Guinea Mer. "

Known from the holotype only.

Leptogexys purpurea Emery, new status

(Figure 6)

Leptogenys Eitteli var. purpurea Emery, 1887, Ann. Mus. Civ. Stor. Nat.

Genova, (2)0: 433, worker. Type locality: .\ndai, Neth. New Guinea.

(Holotype examined — Emery Coll.).
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Material examined. NETH. NEW GUINEA: Andai, near

Manokwari (holotype) ;
Maffin Bay (E. S. Ross). N.-E. NEW

GUINEA : Gemeheng, Mongi Watershed, 1300 m. (Wilson, no.

781) ; Tumnang, Mongi Watershed, 1500 m. (Wilson, no. 803) ;

Ebabaang, Mongi Watershed, 1300-1400 m. (Wilson, no. 828) ;

Wamuki, Mongi Watershed, 800 m. (Wilson, no. 849) ;
Finsch

Harbor (N. G. L. Wagner). In eastern New Guinea, at least,

this species is most abundant at intermediate elevations in the

Fig. 6. Worker of Leptogenys purpurea Emery from Gemeheng, N.-E.

New Guinea.

mountains. It was never encountered by the author during
intensive collecting in the lowlands around Lae and Gagidu.
Taxonomic notes. Three species, L. kitteli Forel of the Asian

mainland and Indonesia, L. violacea Donisthorpe of Waigeo, and
L. purpurea Emerj-, together form what may be provisionally
termed the kitteli superspecies. They are obviously closely inter-

related, replace one another geographically, and yet seem too well

marked to be considered as mere geographic variants of the same

species.

L. purpurea can be distinguished from L. kitteli on the basis

of the following set of worker characters : ( 1 ) purpurescent
reflections common over most of the body surface of purpurea,
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as opposed to none in kitteli; (2) cephalic striae finer and denser

in purpurea than in kitteli; (3) most of the lateral surfaces of

the pronotum of purpurea smooth and shining, as opposed to this

surface striate and subopaque in kitteli; (4) petiolar node some-

what thicker in side view in purpurea. L. purpurea can be sep-

arated from L. violacea by means of the characters given in

couplet 13 of the key.

Ecological notes. In the mountains of the Huon Peninsula, L.

purpurea inhabits both clearings and the interior of undisturbed

forests. Its behavior has already been described in some detail

in another paper (cited on p. 123). Like the related species

L. diminuta, it has marked legionary habits, employing group-

foraging to prey on large arthropods not ordinarily vulnerable

to ants that forage solitarily.

Leptogenys triloba Emery

(Figure 5)

Leptogenys triloba Emery, 1902, Termeszetr. Fiiz., 25 : 159, worker. Type

locality: Sattelberg, N.-E. New Guinea.

Material examined. N.-E. NEW GUINEA: Tumnang, Mongi
Watershed, 1500-1600 m. (Wilson, no. 811) ;

1.5 km. north of

Bandong, upper Bunbok Valley, 1300 m. (Wilson, no. 1131).
Taxonomic note^i. The Bandong worker agrees with Emery's

description in having the gaster reddish and contrasting with the

remainder of the body, which is jet black. The Tumnang worker

differs, in that its gaster is as darkly colored as the remainder

of the body. Both specimens agree well with the remainder of

Emery's description. 1 have tentatively determined as this

species a single male collected at light during the April, 1955,

trip in the mountainous portion of the Huon Peninsula.

Ecological notes. Near Tumnang, in undisturbed midmountain

forest, a Avorker was found at about 9 a.m. running along the top

of a large rotting log, with a dead oniscoid isopod in its mandi-

bles. Near Bandong another lone worker was found during the

morning foraging on a native foot trail in midmountain forest.

Leptogents truncata Mann

Leptogenys (Leptogenys) truncatus Mann, 1919, Bull. Mus. Comp. ZooL,
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63: 296, fig. 10 (nee fig. 9, which is labelled as this species but is actually

L. foreli), worker. Type locality: Graciosa Bay, Santa Cruz I.

Known from the holotj^pe worker only.

Leptogenys violacea Donisthorpe

Leptogenys (Lobopelta) violacea Donisthorpe, 1942, Ami. Mag. Nat. Hist.,

(11)9: 705, worker. Type locality: Camp Nok, Waigeo, 800 m. (Syn-

type examined— MCZ ) .

Known from type material only.

THE LEPTOGENYINI OF THE FIJI ISLANDS

Nothing has been published on the Fijian Leptogenys since

Mann's pioneering- monograph on the Fijian ant fauna (W. M.

Mann, 1921, Bull. Mus. Comp. Zool., 64: 401-499). In this publi-

cation all six of the currently known species were described for

the fir.st time: foveopunctata, fugax, humiliata, letilae, navuu.

and vitiensis. A recent re-examination of the types of all of these

.species, with the exception of L. foveopunctata, has led me to the

tentative conclusion that all are closely interrelated and even

possibh- derived from the same parental species. They are mem-
bers of the L. chlncnsis Mayr group, which is represented by a

large number of species in the Indo-Australian region, and their

closest Melanesian relatives within the chiyieyisis group are

hitiiherculata Emery of New Guinea, hehrideana "Wilson of the

New Hebrides, and sagaris Wilson of New Caledonia. On the

basis of morphological evidence it appears likely that hitiihercu-

lata, hehrideana, and most or all of the Fijian species were de-

rived from a single ancestral stock, while sagaris has been derived

independently from near the related, possibly cognate Australian

species anitae Forel. Bitiiherculata, hehrideana, sagaris, navua,

and humiliata have undergone little change, while foveopunctata,

fugax, letilae, and vitiensis have diverged along several inde-

pendent morphoclines. The reason why this species complex has

radiated so extensively on the proportionately tiny land mass of

the Fiji Islands, while remaining restricted and conservative

elsewhere, is perhaps that in the Fijis it faced relatively little

competition from the depauperate endemic ponerine-myrmicine
fauna and hence had more evolutionary "opportunity" than

elsewhere.
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THE LEPTOGENYINI OF NEW CALEDONIA

The four known New Caledonian species represent at least

three, and possiblj^ four, distinct species groups. Three of the

species have obvious affinities with the fauna of tropical Queens-

land, while the fourth (Leptogenys puni'tata) is of uncertain

position.

Key to the species, hosed on the worker caste

1. Large species, head width exceeding 1.5 mm ; mandibles exceptionally

long, their length measured from insertion to tip exceeding the head

widtli Prionogenys ron^i Emery
Smaller species, head width never exceeding 1.2 mm ; mandibles shorter,

their length much less than the head width 2

2. Head entirely covered by coarse punctures, subopaque to opaque

Leptogenys punctata Emery
Head entirely smooth and shining 3

?>. Larger species, head width not less than 0.90 mm
; posterior corners

of petiolar node seen from directly above forming distinct angles of

45-50° Leptogenys acutangula Emery
Smaller species, head width not exceeding 0.75 mm ; posterior corners of

petiolar node seen from directly above thick and broadly' rounded

Leptogenys sagaris Wilson

Leptogenys acutangula Emery

Leptogenys {Lobopelta) acutangula Emery, 1914, Nova Caledonia, 1: 398-

399, pi. 13, fig. 2a, worker. Original localities: Valine de la Ngoi, 200

m. ; Yatc. (Syntype examined — Emery Coll.)

Leptogenys (Lobopelta) acutangula var. brevinoda Emery, ibid., p. 399,

pi. 13, fig. 2b, ergatogyne. Type locality: Valine de la Ngoi. NEW
SYNONYMY.

Material examined. NEW CALEDONIA: Ciu, 300 m. (Wil-

.son, ace. nos. 196, 197, 198, 199, 227, 230, 237, 282).
Taxonomic notes. As Emery suggested in his original descrip-

tion of var. hrevinoda, this form is nothing more than the erga-

togyne of acutangula. Individuals were taken by the present
author on three occasions in association with typical acutangula
workers (ace. nos. 198, 199, 282).

L. acutangula is clearly a member of the Australian conigera

group. Of all the Tndo-Australian species examined during the
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present study, it is most closely approached by an undescribed

species of the conigera group represented by a single series in the

Museum of Comparative Zoology from Mt. Carbine, Queensland

(Jr*. J. Darlington). The two species share, among other charac-

ters, the angulate posterior petiolar corners in the worker caste.

Ecological notes. This species was one of the most abundant
ants encountered in the isolated woodlot on the Fere property
at Ciu. Colonies were found occupying well formed chambers

and galleries in the soil beneath rocks. Three colonies removed

entire and examined consisted in each case of a single ergatogyne
and approximately fifty workers. Callow males were found in

one nest, on December 21, 1954. In the less disturbed forest near

the Ciu Falls only a single colony was encountered
;
this was

nesting in a small rotting log buried in thick leaf litter.

Leptogenys punctata Emery

Leptogenys {Lobopdta) punctata Emery, 1914, Nova Caledonia, 1 : 398,

worker. Type locality: Cone, New Caledonia. (Syntype examined —
Emery Coll.)

Material examined. NEW CALEDONIA: Cone (syntype);

Ciu, 300 m. (Wilson, ace. nos. 228, 262).

Taxonomic notes. The Ciu specimens have distinctly lighter

body sculpturing than the syntype but are otherwise nearly
identical to this specimen. L. punctata is not closely related to

any other Australian or Melanesian species known to me. Its

worker caste is very similar to that of L. punctiventris Mayr, a

widespread Indomalayan species, but the males of the two species

are quite different, particularly in genitalic structure.

Ecological notes. One colony was collected in the Fere wood-

lot and one in the forest east of the Canala River. Each w-as

nesting in the soil beneath a rock and contained probably less

than a hundred workers. Males were found in the Canala River

nest, on December 31, 1954.

Leptogenys sagaris Wilson, n. sp.

(Figure 5)

Diagnosis {worker). Closely resembling L. anitae Forel of

Queensland, differing principalh' in the following characters :
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(1) Distinctly smaller in size. Head width of sagaris types
0.64-0.69 mm; head width in two nest series of anitae examined
not less than 0.82 mm.

(2) Eyes proportionately smaller in size. In sagaris there are

only five to six ommatidia along the maximum length of the

eye, while in anitae there are approximately twelve to sixteen

ommatidia along the same line of measurement.

(3) Petiolar node proportionately shorter in sagaris.

The above diagnosis will also serve to distinguish L. sagaris
from its nearest Melanesian relative, L. hituhcrculata Emery.
The latter species is further distinguished from both sagaris and

anitae by the following characters : body pilosity proportionately

longer ;
head tapering more posteriorly when viewed in full face

;

dorsal border of petiolar node viewed from the side descending
more abruptly in an anterior direction.

Holotijpc worker. HW 0.67 mm, HL 0.97 mm, SL 0.83 mm.
CI 69, SI 124, EL 0.12 mm, PW 0.53 mm, petiolar node height
0.69 mm, petiolar node length 0.56 mm, dorsal petiole width

0.35 mm.
Paratype worker variation. HW 0.64-0.69 mm (encompassed

by a single nest series, ace. no. 240). The paratype series shows

very little variation in external morphology.

Ergatogijne. HW 0.64 mm, HL 0.89 mm, SL 0.73 mm, CI 72,

SI 114, EL 0.12 mm, PW 0.48 mm, petiolar node height 0.41

mm, petiolar node length 0.38 mm, dorsal petiole width 0.40 mm.
The single individual examined (ace. no. 272) is very worker-

like. The head is very similar to that of a small worker, lacking
t)celli and showing no enlargement of the compound eyes. The
alitrunk is smaller proportionate to the head than in the worker.

A distinct metanotal groove is present which is lacking in the

worker. The petiolar node is much shorter and broader than in

the worker ; seen from the side it approximates an isosceles tri-

cingle in outline, with a broadh^ rounded dorsal border. The

gaster is large, its volume exceeding by 1.5 X that of a large

worker.

Material examined. NEW CALEDONIA : Ciu, 300 m.
;
holo-

type nest series, AVilson ace. no. 272, one ergatogyne and 9

workers
;

ace. no. 230, one worker
; ace. no. 240. 9 workers,

(hapeau Gendarme, one worker.
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Ecological notes. My accession no. 240 consisted of a colony
found nesting under a rock on the floor of the Fere woodlot. It

contained an estimated 50-75 adult workers. The holotype nest

series (no. 272) was taken from a colony nesting in a small rot-

ting log buried in leaf litter in the Canala River forest. It con-

tained an ergatogyne and an undetermined number of workers.

As in the related species L. hituherciilata and L. hehrideana, the

workers of sagaris are relatively timid and fast, and scatter

(luickly when the nest is opened.

Prionogenys rouxi Emery

I'riotioffenys rouxi Emery, 1914, Nova Caledonia, 1: 399-400, pi. \?<, fig. 3,

worker. Type locality: Mt. Canala, 700 m.. New Caledonia.

Material examined. NEW CALEDONIA : Fere woodlot, Ciu,

.300 m. (Wilson, ace. nos. 189, 303, 304).
Taxonomic notes. This species appears to be distinguished

from the species of Leptogeni/s solely by its aberrant head form.

In particular, the mandibles are extremely elongate, their length
measured from insertion to tip nearly as great as the head

length (standard measure) ;
the masticatory borders are lined

with distinctive stiff sensory hairs that project out at 60° and

criss-cross when the mandibles are closed
;
and the eyes are placed

far forward on the head, their anterior margins being less than

maximum-eye-length distance from the mandibular insertions.

As far as I have been able to ascertain, P. rouxi is not marked

by any other characters, in external morphology, that might be

construed to be of generic magnitude. In fact, it bears a particu-

lar resemblance in body structure to Leptogcnys acutangula and

other members of the L. conigera group. The ergatogyne, col-

lected for the first time during the present study, differs from

the worker caste in the same manner already indicated by Emery
for L. acutangula, i.e., ocelli lacking, head size about that of a

small worker, alitrunk proportionately smaller relative to head

size than in the worker, gaster approaching twice the volume of

that of connidal workers, metanotal groove better developed, the

petiolar node much shorter and broader.

The male of P. rouxi, also collected for the first time in 1954-

55, shows no truly remarkable characteristics. Compared with

Lepfogenys acutangula, only two differences seem noteworthy : in
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/'. rouxi, the notaulices are better developed, and the subgenital

plate is much shorter and lacks the paired posterior marginal
hooks that are present in L. acutangula. Both of these structures,

however, are extremely variable within Leptogenys and do

not at the present time seem to offer much opportunity for

generic divisions.

The precise relationships of P. rouxi are in need of further

study. As noted already, the species bears a distinct resemblance

to L. acutangula, appearing closer to this species than to any
other known Melanesian species, and indeed may have been

derived phylogenetically from acutangula, a common ancestral

species, or a related Australian member of the conigera group.
Account must also be taken of the relationship of P. rouxi to

the generitype P. podenzanai Emery of Queensland. The two

species resemble each other, at least superficially, in several im-

portant features, including the peculiarly elongate mandibles,

forwai-d position of the eyes, and conigera-type structure of the

petiolar node. But podenzanai differs strikingly from rouxi in

the possession of well developed mandibular teeth, which are

completely lacking in rouxi. There is an excellent possibility

that further study will show that the Prionogenys diagnostic

characters were evolved independently in the two species, in

which case Prio7iogenys will have to be placed in the synonymj'
of Leptogenys, or else a separate monotypic genus erected to

receive rouxi.

Ecological notes. All three of the colonies of P. rouxi found

at Ciu were in the Fere woodlot. Each was nesting under a flat

rock embedded in the soil. The nest of colony no. 189, discovered

on December 21, 1954, consisted principally of a flat, irregular

L-hamber about 10 centimeters in maximum diameter; a lateral

gallery led for a short distance to the base of a small stump
adjacent to the covering rock, and then descended vertically

to a depth of approximately 12 centimeters. The colony contained

an estimated 55 Avorkers, 25 worker cocoons, 20 larvae at various

stages of development, and an undetermined number of eggs.

The ergatogyne, if present, w^as not recovered.

Colony no. 303, collected on January 3, 1955, was lodged in a

single gallery, approximately 2.5 cm. in diameter and 10 cm.

in length, that led from beneath a rock into the soil at one side.
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It contained a single ergatogyne and an estimated 30 workers,
6 callow males, 20 cocoons of undetermined caste, and an unde-

termined number of larvae at various stages of development.

Colony no. 304, also collected on January 3, occupied a nest

verj- similar to that of no. 303. It contained an ergatogyne and
an estimated 40 workers, 6 callow males, and an undetermined

quantity of brood.

Prionogcnys rouxi is a very shy, timid species, and the colonies

scatter swiftly when their nest is exposed. When captured and

handled, the workers open their mandibles to a 90° angle in a

threatening posture and are capable of inflicting a painful sting.

The central nest chamber of colony no. 189 was partially filled

with the chitinous remains of isopods and earwigs. Both types of

arthropods are a prominent part of the cryptofauna at Ciu and

are assumed to serve as the chief, if not exclusive, prey of the

Prionogenys. It is probable that the workers are primarily noc-

turnal in habit, since they were never found foraging above

irround in the vicinity of the nests during the day.

II THE TRIBES AMBLYOPONINI AND

PLATYTHYREINI

This section deals with five genera, Amblyopone, Myopopone,

Prionopelta, Mystrium, and Platythyrea, represented by a small

number of species mostly limited within Melanesia to New

Guinea, the Bismarck Archipelago, and Solomon Islands. No
member of these genera has yet been recorded from the Fiji

Islands, while New Caledonia is known to harbor only two en-

demic species: Amhlyopone australis Erichson, which is wide-

spread in other parts of Melanesia as well as in Australia and

Tasmania, and Prionopelta hrocha n. sp., a remarkable relict form

with primitive features reminiscent of Amhlyopone. Western

Melanesia contains a zoogeographic mixture, including old en-

demics (Amhlyopone celata, Prionopelta majuscnla,), probable

Indo-Malayan immigrants {Myopopone castanea, Platythyrea

spp.), and a single probable Australian immigrant {Amhlyo-

pone australis). Certain species, e.g. Myopopone castanea and

Platythyrea parallela, are widely distributed over the islands and

are among the dominant ants in the lowland rain forests there.
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Amblyopone Erichson

Key to the species, based on the worker caste

Pontal carinae separated by a wide space; larger species, head width never

less than 1.32 mm (widespread in Melanesia) australis Erichson

Frontal carinae contiguous; smaller species, head widtli not exceeding 0.64

mm (Solomons) celata Mann

Amblyopone australis Erichson

Amblyopone australis Erichson, 1841, Arch. Naturgesch., 8: 261, pi. 5, fig. 7,

woi'ker. Type locality: Woolnorth, Tasmania.

Amblyopone laevidens Emery, 1887, Ann. Mus. Civ. Stor. Nat. Geneva, 25:

447 worker. Type locality: Hatam, Arfak Mts., Neth. New Guinea.

NEW SYNONYMY.
Amblyopone levidcns, Mann, 1919, Bull. Mus. Comp. Zool. 63: 281.

Amblyopone australis subsp. levidetis, Wheeler, 1927, Proc. Amer. Acad.

Arts Sci., 62 : 12.

Amblyopone nana Emery, 1914, Nova Caledonia, 1: 394-395, worker, queen.

Original localities: Mt. Panic, 500 m., and Mt. Canala, 700 m.. New
Caledonia. NEW SYNONYMY^

Amblyopone australis subsp. nana, Wheeler, 1927, op. cit., 16.

Material examined. N.-E. NEW GUINEA: Joangeng, 1500

m. (E. 0. Wilson, no. 752) ; Ebabaang, 1400 m. (Wilson, no. 819).
NEW HEBRIDES: Tanna (L. E. Cheesraan). Mann (1919)
records this species from near Fourafi, in the monntainons in-

terior of Malaita, Solomon Islands. Outside western and central

Melanesia, A. australis is widespread in Australia and occurs on

Tasmania, New Caledonia, Norfolk I., Lord Howe I., and New
Zealand. According to W. L. Brown (pers. commun.), the New
Zealand population was proljably introduced by man from

Australia and is currently limited to the vicinity of cities and
towns on North Island.

Taxonomic notes. In the present review I have followed

Wheeler (1927) in considering laevidens and 7iana as no more
than geographic forms of the widespread and highlj^ variable

australis. The New Guinea workers examined (laevidens) are

relatively large, darkly colored, and with smooth dorsal mandibu-

lar surfaces. In these characters they most closely resemble ma-

terial from Queensland and New Zealand. In contrast, the

Tanna, New Hebrides, workers (nana) are small, light colored,

and with beavily striate dor.sal mandibular surfaces. They most
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closely resemble specimens from New Caledonia (fide Emery's
ilescription of the iiann types) and southeastern Australia.

Ecological notes. At Ebabaang workers were found scattered

under the bark of a large "Zoraptera-stage" rotting log in

second-growth midmountain rain forest. At Joangeng a lone

dealate queen was found under the bark of a log in a forest

clearing. It is noteworthy that the western Melanesian collec-

tions, including that of the laevidens type and Mann's Solomons

collection, were all made at higher elevations in cool forest zones.

If this is indicative of its true distribution, A. australis makes

only limited contact with its closest ecological equivalent in this

area, Myopopone castanea, a predominantly lowland species.

Amblyopone celata (Mann)

Sfifpnatomma (Fulakora) celata Mann, 1919, Bull. Mus. Conip. Zool., 63:

279-281, fig. 2, worker. Type locality: Fulakora, Santa Isabel, Solo-

mons. (Syntypes examined — MCZ.)
Known from type material only. In his original description

Mann records this species from additional Solomons localities:

Auki, Malaita
; Tulagi, Florida

; Wai-ai, San Cristoval. He found
it nesting in small colonies under rocks on the floor of lowland

rain forests.

Myopopone Roger

Key to the species, based on the ivorker caste

Dorsal surface of petiole bearing only scattered piligerous foveae, the

extensive interspaces completely smooth and shining (Moluccas to Solomons)
castanea (Fr. Smith)

Dorsal surface of petiole longitudinally rugulose and subopaque (Moluccas

only) beccarii Emery

Myopopone beccarh Emery

Myopopone Beccarii Emery, 1887, Ann. Mus. Civ. Stor. Nat. Geneva, (2)5:

447-448, worker. Type locality: Ternate.

Known from type material only. According to Emerj^ this

species differs from M. castanea principally in the following
characters : mesonotum and petiole longitudinally rugulose, ce-

phalic ''striation" more extensive, and propodeal and dorsal

petiolar foveae elongated into weak sulci.
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Myopopone castanea (Fr. Smith)

Amblyopone castaneus Fr. Smith, 1860, J. Linn. Soc. Zool., 5 (suppl.) : 105,

pi. 1, fig. 6, worker. Type locality: Batjan. (Holotype examined—
Oxford University Museum).

Myopopone rufula Roger, 1861, Berl. Ent. Z., 5 : 52, worker. Tj-pe locality :

Batjan.

Myopopone castanea, Forel, 1901, Mitt. Zool. Mus. Berl., 2 : 5.

Myopopone castanea, Mann, 1919, Bull. Mus. Comp. Zool. 63: 281, distribu-

tion.

Myopopone moelleri, Santschi, 1932, Mem. Mus. Nat. Hist. Belg., 4: 11.

Nee M. moelleri Bingham.

Myopopone picea Donisthorpe, 1938, Ann. Mag. Nat. Hist., (11)2: 493,

worker. Type locality: Mt. Dulit, Sarawak. (Holotype examined—
BMNH). NEW SYNONYMY.

Myopopone woUastoni Donisthorpe, 1942, Ent. Mon. Mag., 78: 29, queen.

Type locality: Mimika River, Neth. New Guinea. (Holotype examined
— BMNH). NEW SYNONYMY.

Myopopone smithi Donisthorpe, 1946, Ann. Mag. Nat. Hist., (11)13: 577,

queen. Type locality: Nadzab, Markham Valley, N.-E. New Guinea.

NEW SYNONYMY (provisional).

Myopopone rossi Donisthorpe, 1947, Ann. Mag. Nat. Hist., (11)14: 297-299,

worker. Type locality: Finschhafen, N.-E. New Guinea. (Holotype

examined— CAS). NEW SYNONYMY.

Myopopone siinilis Donisthorpe, 1949, Ann. Mag. Nat. Hist., (12)1: 488,

queen. Type locality: Maffin Bay, Neth. New Guinea. (Holotype exam-

ined—CAS). NEW SYNONYiMY.

Material examined. MOLUCCAS: Batjan {castanea holo-

type). NETH. NEW GUINEA: Maffin Bay {similis holotype).
N.-E. NEW GUINEA: Finschhafen (rossi holotype) ;

Tor River.

PAPUA: Karema, Brown River (Wilson, no. 566) ; Bisianumu,
500 m. (Wilson, no. 652). SOLOMONS: Tenarii River, Guadal-

canal (G. E. Bohart) ; Simba Mission, Bougainville (E. J. Ford,

Jr.) ; Tulagi, Florida (W. M. Mann) ; Siota, Florida (Bohart) ;

Fulakora, Santa Isabel (Mann) ; Lambeti, New Georgia (Mann) :

Star Harbor, Wai-ai, San Cristoval (Mann). In addition to the

material listed above, I have seen series from Hainan, Sumatra.

Borneo, Philippines, and North Queensland.
Taxonomic notes. This species shows considerable geographic

variation in at least four independent characters, as indicated in

the accompanying table. It is the author's present view that
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(GEOGRAPHIC VARIATION IN MYOPOPONE CASTANEA

bocality

Subpetiolar '

Process
(Side View)

Cephalic
Sculpturing

Sculpturing
of Dorsal
Surface of

Petiolar Node

Sculpturing
of First

Two Gastric
Tergites

Hainan

Labuan I.,

.v. Borneo

Sindanglaja.
Java

l::ingano I.,

near Sumatra

N. Palawan
1 vii r. proaima
Stitz syntype)

Philippine
Islands — vari-
ous localities

Bisianumu,
Papua

Finschhafen,
X.-E. New
Guinea

Tor R., Neth.
New Guinea

X'arious
Solomons
localities

Alcllwraith
Range,
N". Queensland

about as long
as broad; apex
posteriorly
acute

twice as long
as broad;
apex rounded

about as long
I

as broad;
[

apex rounded

about 1.5 X
longer than
broad ; apex
rounded

about 1.5 X
longer than
broad; apex
rounded

distinctly
shorter than
broad; apex
rounded

distinctly
shorter than
broad; apex
rounded

j
distinctly
shorter than
broad; apex
rounded

distinctly
shorter than
broad; apex
rounded

distinctly
shorter than
broad; apex
rounded

feebly
rugose

shallowly
furrowed
and punctate

moderately
rugose

moderately
rugose

shallowly
furrowed
and punctate

shallowly
furrowed
and ijunctate

moderately
rugose

moderately
rugose

moderately
rugose

moderately
rugose

moderately
rug-ose

sparsely
punctate; post,
central area
non-striolate

sparsely
punctate; post,
central area
non-striolate

moderately
punctate; post,
central area
non-striolate

moderately
punctate; post,
central area
non-striolate

moderately
punctate; post,
central area
non-striolate

moderately
punctate; post,
central area
non-striolate

sparsely
foveate; post,
central area
non-striolate

sparsely
foveate; pest,
central area
striolate

sparsely
foveate; post,
central area
striolate

sparsely
foveate; post,
central area
striolate

sparsely
foveate; post-
central area
striolate

finely
punctate

smooth and
shining

densely
punctate

densely
punctate

feebly
shagreened

first tergite
feebly
shagreened,
second
smooth

smooth and
shining

feebly
shagreened

feebly
shagreened

feebly
shagreened

feebly
shagreened
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all of the Melanesia!! material examined, including the types of

the several included Donisthorpe species, belongs to the single

species M. castanea. The Philippine series,^ on the other hand,

appear sufficiently divergent to rank as a separate species and

may be considered so by future revisers of Myopopone. The

queen of castanea differs strikingly from the worker in its much

larger size, darker color, and more extensive and deeper cephalic

sculpturing. This circumstance has led to taxonomic confusion

in the past and was undoubtedly the principal source of inspira-

tion for the numerous new names proposed by Donisthorpe.

Ecological notes. Both the Karema and Bisianumu collections

consisted of workers found under the thick bark of large rotting

logs on the floor of rain forests. At Bisianumu workers were

clustered with larvae around two large, freshly killed cerambycid
larvae on the same log. Since the beetle larvae were well sepa-

rated from one another, and appeared to be too large for the ants

to transport through the preformed galleries under the bark, it is

inferred that the ants had transferred their own larvae to feed

on the prey after the latter had been attacked and killed. The

Myopopone are singularly clumsy and sh}^ ants, and immediately
commence searching for cover when exposed to light, abandoning
their brood in the process. When handled, however, they arc

capable of inflicting a painful sting.

Prionopelta Mayr

Key to the species, based on the worker caste

1. Larger species, head width of single known specimen 0.64 mm; genal

teeth strongly developed, at least 0.03 mm in length (New Caledonia)

brocha Wilson

Smaller species, head width not exceeding 0.54 mm; genal teeth feebly

developed, not exceeding 0.01 mm in length (New Guinea) 2

2. Cephalic and thoracic dorsa finely punctate and feebly shining; larger

species, head width at least 0.48 mm majuscula Emerv

Cephalic and thoracic dorsa densely and coarsely punctate and opaque;

smaller species, head width not exceeding 0.42 mm opaca. Emery
r

1 Including a syntype worker of M. castanea var. proxima Stits (MCZ) .
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I'RIOXOPEILTA BROCHA WilsOll, 11. s])

Figure 7)

Hiagvo^ns. Distinguished in the worker caste from all other

known members of the genus 1)3' several apparently primitive

characters, including exceptionally large size, strongly developed

genal teeth, and Amhlyopone-Yike head shape. Two features of

head shape are considered to be more typical of Avihlyopoiie
than of Prionopelia— the head is broadest near its anterior

end, and the lateral borders are relatively straight. Brocha is

thus seen to be a species intermediate in position between the

I'eniainder of Prionopelia and the presumably more primitive

Arnhlyopone. It has been placed in Prionopelia primarily because

of its mandible form, which is typical for that genus.

Fig. 7. Prionopelia brocha n. sp., head of holotype worker. Drawing by

Mrs. Nancy Buffler.

Holotype worker. HW (exclusive of genal teeth) 0.64 mm,
HL 0.79 mm, ML 0.16 mm, SL 0.45 mm. CT 81, SI 70. PW 0.43
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mm, alitrunk length (maximum) 1.05 mm, dorsal petiole width

0.38 mm, petiolar node length (exclusive of ventral lobe) 0.42

mm, width of first gastric tergite 0.52 mm. Head as shown in

Figure 7. Remainder of body similar to that of other Priono-

pdta, including the relatively large maj^iscula Emery.
Dorsal surfaces of mandibles finely and longitudinally striolate,

and shining. Central portion of clypeas smooth and shining.

Remainder of head covered by coarse, contiguous punctures, its

surface for the most part completely opaque. Body posterior

to the head sparsely punctate, its surface almost entirely feebly

shining.

Pilosity very similar to that of most other Prionopelta, in-

I'luding majnscula. Abundant standing hairs present on most

body and appendage surfaces, nearly or completely absent from

posterior propodeal face, anterior and ventral surfaces of petiolar

node, and most of extensor surfaces of legs ; everywhere grading
into equally abundant, predominantly oblique underlying pu-

bescence.

Body uniformly light ferruginous, appendages clear to ver^

light reddish yellow.

Material examined. NEW CALEDONIA: Mt. Mou, 180 m..

December 12, 1954, a single worker (E. 0. Wilson). This speci-

men was collected by means of a Berlese funnel from leaf litter

on the floor of dry, semi-deciduous native forest.

Prionopelta majuscula Emery

Piynera simillima Ft. Smith, 1860, J. Linn. Soc. Zool., 5 (suppL; : 105, worker.

Neo Fonera simillima Fr. Smith, ibid., p. 104 (z= Ponera diminuta Fr.

Smith).

Prionopelta majuscula Emery, 1897, Termeszetr. Fiiz., 20: 595, worker,

queen. Type locality: Beliao I., near Friedrich-Wilhelmshafen (=
Madang), N.-E. New Guinea.

"! RJwpalopone simillima,, Emery, 1911, Gen. Ins., 118: 35. (Generic re-alloca-

tion for Ponera simillima Fr. Smith, 1860, p. 105).

Prionopelta poultoni Donisthorj)e, 1932, Ann. Mag. Nat. Hist., (10)10: 462,

nom. pro Ponera simillima Fr. Smith, 1860, p. 105. Synonymy bv

Brown, 1953, Breviora, no. 11: 12.
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Ilenea testacea Donisthorpe, 1947, Ann. Mag. Nat. Hist., (11)14: 183-186,

fig., worker, queen. Type locality: MafBn Bay, Neth. New Guinea.

Synonymy by Brown, loo. cit. (SjTitypes examined — CAS).

Examblyopone churchilli Donisthorpe, 1949, Ann. Mag. Nat. Hist., (12)2:

401-402, queen. Type localtiy: Maflfin Bay, Neth. New Guinea. Syn-

onymy by Brown, loc cit. (Holotype e.xamined — CAS).

Taxonomic note. Through the courtesy of Dr. E. S. Ross, 1

have been able to re-exaraine the type series of Renea testacea

Donisthorpe and Examblyopone churchilli Donisthorpe and to

confirm the earlier opinion of Brown that these two forms are

unqualified synonyms of P. majuscula.

Prionopelta opaca Emery

I'rionopeUa opaca Emery, 1897, Termeszetr. Fiiz., 20: 596, pi. 15, figs. 44-

45, worker, queen, male. Type locality: N.-E. New Guinea.

Prionopelta Mocsdryi Forel, 1907, Ann. Mus. Nat. Hungar., 5: 1, worker.

Type locality: Asuncion, Paraguay (Anisits leg.). NEW SYNONYMY
(provisional; see below).

Material examined. N.-E. NEW GUINEA: Nadzab (Wilson,
no. 1089) ; Bubia (Wilson, no. 687) ;

lower Busu River (Wilson,
nos 899, 963, 978) ; Wamuki, 800 m. (Wilson, no. 846). PAPUA:
Karema (Wilson, nos. 563, 573, 575) ; Bisianumu, 500 m. (Wil-

son, no. 636). This species also occurs in ]\Iicronesia.

Taxonomic notes. A single worker collected in the mountains

near Wamuki is slightly larger than all of the other specimens

examined, including those from nearby localities in the lowlands

(head width 0.39 mm as opposed to maximum head width in

other material measured of 0.3S mm).
Dr. W. L. Brown has transmitted the following unpublished

note concerning the status of Prionopelta mocsaryi: **A worker

type of P. mocsaryi received from the Hungarian National Mu-
seum can not be distinguished from P. opaca samples from New
Guinea (Wilson, Biro leg.) in any character, after long and
careful examination and comparison. Since the original Biro

New Guinea collections were housed in the Hungarian National

Museum, and since some of this New Guinea material is

known to have been included in the series sent Forel for his

1907 study, it seems likely that the label
'

Paraguay/Anisits
'
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is misplaced. No specimen of Prionopelta anything like this

one has been reported a second time from the Americas, al-

though other species of the genus have all been collected repeat-

edly in tropical America. My conclusion is that P. inocsaryi

sliould be added to the synonymy of P. opaca."

Ecological notes. This species was found in a wide range of

major habitats in New Guinea: dr}', open tropical evergreen
forest at Nadzab, foothills rain forest at Bisianumu and Wamuki,
and primary lowland rain forest at the Busu River. Stray work-

ers were very common on the forest floor, and could easily be

secured by tapping loose material from the bottoms of small

pieces of rotting wood buried in leaf litter. They also turned up

frequently in leaf-litter berlesates. A single colony found at

Karema was nesting in a rotting section of tree branch on the

forest floor. It contained between 15 and 20 workers and a small

(juantity of brood.

Mystrium Roger

Mystrium camillae Emery

Mystrium Camillae Emery, 1889, Ann. Mus. Civ. Stor. Nat. Genova, 27 :

491, pi. 10, figs. 1-3, worker, queen. Type locality: Bhamo, Burma.

Wheeler and Chapmaxi, 1925, Philippine J. Sci., 28: 55, dist. Karawa-

.iew, 1925, Konowia, 4: 73, dist. Brown, 1952, Psyche, 59: 25, dist.

A single male, collected by E. S. Ross at Maffin Bay, Neth.

New Guinea, in July, 1944, has been tentatively determined as

this species. Although this is the first time Mystrium has been

recorded from Melanesia, its occurrence there is not surprising,

since M. camillae was already known from the Philippines

(,
Wheeler and Chapman, 1925)^ Java (Karawajew, 1925), and

Northern Territory, Australia (Brown, 1952).

Platythyrea Roger

Seen from above, the posterior border of the petiolar node is deeply concave,

and its posterior corners are drawn out into long, flattened, blunt processes

quadruienta Donisthorpe

Seen from above, the posterior border of the petiolar node is sinuate, while

its posterior corners arc not drawn out into processes parallela (Fr. Smith ">
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Platythrea pakallela (Fr. Smith)
Ponera parallela Fr. Smith, 1859, J. Linn. Soc. Zool., 3 : 143, worker. Type

locality: Aru. Donisthorpe, 1932, Ann. Mag. Nat. Hist., (10)10: 454,

worker. Ibid., 1943, (11)10: 434-435, male, doubtfully associated.

(Holotype examined — Oxford University Museum).

Pachycundyla melancholica Fr. Smith, 1865, J. Linn. Soc. Zool., S: 71,

worker. Type locality : Morotai. NEW SYNONYMY (provisional).

Platythyrea pitsilla Emery, 1893, Rev. Suisse Zool., 1 : 188-189, worker.

Type locality: Amboina. (Holotype examined — Emery Coll.). NEW
SYNONYMY.

Platythyrea coxalis Emery, 1893, ihid., p. 189, nota, worker. Type locality:

Perak, Malaya. (Holotype examined — Emery Coll.). NEW SYN
ONY'MY.

Platythyrea melancholica var. aruana Karawajew, 1925, Konowia, 4: 75,

worker. Type locality: Wammar I., Aru Archipelago. NEW SYN-
ONYMY (provisional).

Material examined. MOLUCCAS: Kalara I., Ilalmahera (C S.

Banks) ;
Amboina {pusilla holotype). NETII. NEW GUINEA:

Maffin Bay (E. S. Ross). N.-E. NEAV GUINEA: Nadzab (Wil-

son, nos. 1086, 1090, 1097) ;
Lae (N. L. H. Krauss) ; Bnbia

(Wilson, no. 683); Finschhafen (Ross). PAPUA: Bisianumn.

500 m. (Wilson, nos. 617, 644, 655, 659, 660). ARU: (holotype).
Taxonomic notes. This species shows non-geographic variation

in several characters, notably total size, proportions of the peti-

ular node, form and placement of the petiolar teeth, sculpturing,
and color, which is of similar magnitude to the differences sepa-

rating many related species in other ponerine groups. Neverthe-

less, in an analysis of the sizable collections of material in the

Museum of Comparative Zoology and Museo Civico di Storia

Naturale, Genoa, I have been unable to detect any constant dif-

ferences that might be construed as partitions along species
lines. Variation in tv;o of the characters, total size and relative

thickness of the petiolar node, is indicated in the plot of petiolar

length times width given in Figure 8. It can be seen that these

data are distributed along a single regression zone. The other

characters examined show a similar pattern of variation.

The form melancholica is placed in provisional synonymy here

liecause of its inadequate definition in previous literature. The

holotype is probably lost, since neither Donisthorpe (1932) nor

the present author (in 1955) were able to find it among the
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extant Frederick Smith types. The chances are very remote

that this specimen represented anything more than a variant of

P. parallela.

Ecological notes. All of the author's collections consisted of

stray workers found in leaf litter and rotting logs. At Nadzab a

worker was found carrying a small moth larva in its mandibles.
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Fig. 8. Variation in petiolar node proportions in Indo-Papuan material

of Platythyrea parallela. No more than two workers were measured from

each nest series.

Platythyrea quadridenta Donisthorpe

Platythyrea quadridenta Donisthorpe, 1941, Ann. Mag. Nat. Hist., (11)7:

134, worker. Type locality: Wharton Range, Kokoda, Papua. (Syn-

type examined— BMNH).
Material examined. PAPUA : Wharton Range (syntype) ;



WILSON: ANTS OP MELANESIA I, II 153

Karema, Brown River (Wilson, nos. 550, 570) ; Bisianumu, 500

ra. (Wilson, no. 642).
Taxonomic note. P. quadridenta is closely related to the Indo-

Malayan species P. sagei Forel, but can be easily separated by its

smaller size, thicker petiolar node, and unique possession of

abundant, short, erect hairs over most of the dorsal surface

of the body.

Ecological note. At Karema a colony consisting of approxi-

mately 50 workers and an undetermined quantity of brood was
found nesting under the bark of a large, "Zoraptera-stage" log
on the forest floor.
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No. 4 — The Fossil Carnivore Amphicyon intermedius from the

Thomas Farm Miocene, Part I: Skull and Dentition^

By Stanley J. Olsen

INTRODUCTION

The lower Miocene beds of the Thomas Farm quarry, located

in north central Florida, have in recent years yielded numerous
\-ertebrates that are complete enough to fill in many of the gaps in

our knowledge of species originally described from fragmentary
material. Among the rarer remains that fall in this category are

those of the large carnivore Amphicyon, which was first recorded

from the Gilchrist County deposit by Simpson (1932), who briefly

described some specifically undetermined fragments. White (1940)

described Amphicyon intermedius on a left mandible with incom-

plete dentition, and later (1942) described a second species, A.

longiramus, based on a right mandible with Po - M2.

In the time that has elapsed since these species were described,

much new evidence has come to light. The present restudy was
undertaken to determine if the characters given as diagnostic
would hold up when subjected to analysis with a larger sample of

specimens for comparison. Variation in Canis lupus and Ursus

americanus, which have to some degree a similar form and size in

the skull and mandible, has also been taken into consideration.

All material used by White in his type descriptions has been

examined, together with all specimens since found. Casts of the

types of the majority of described North American species of

Amphicyon have been available for comparison.

A discussion of the broader affinities of Amphicyon will be given
in the paper describing the postcranial skeleton.

CANIDAE

AMPHICYONINAE

AMPHICYON Lartet

Amphicyon intermedius White

Figures 1 to 5

Amphicyon sp. Simpson, 1932, pp. 20, 21, fig. 5.

Amphicyon intermedius White, 1940, p. 32, pis. 3, 4.

Amphicyon longiramus White, 1942, pp. 6, 7, pi. 5.

Horizon and locality. Lower Miocene, Thomas Farm, Gilchrist

County, Florida.

'The postcranial skeleton will be treated in a subsequent contribution.
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Material examined. M.C.Z. 3630, right mandible with P3 - Mj,
alveoh for M2-3; 3631, left mandible with P3-M2, alveoli for C,

Pi-2, M3 (type) ; 3632, left mandible with dm4, and detached molars,

alveoli for P1-3, (original hypodigm); 3919, right mandible with

P2 - M2, alveoli for Ii
-

Pi, M3 (type of A. longiramus); 4060,

palate with left and right P^-M-; 4424, partial braincase and

sagittal crest; 5832, right Mi-M.; 5833, left M\ M-; 7140, re-

stored skull; 7141, 16 miscellaneous teeth; 7142, left dm4; 7143,

left yi\ F.G.S. V-5257, right P4; V-5258, trigonid of right M.;

V-5648, right Mi; V-5649, right M.; V-5650, lower canine; V-5659,
lower canine; V-5663, right M2. U.F. 6501, nearly complete skull.

White distinguished this species as follows: ". . . intermediate

in size between A. frendens Matthew and A. superbus- Peterson;

diastema between P2 and P3 the longest yet recorded, . . . cusps
of the molars resembling those of A. sinapius Matthew, but dis-

tinguished from that species by the smaller size and the greater

length of the diastema between P2 and P3. It differs from A. pon-
toni Simpson in that M2 is longer for its width, and that the basin

between the hypocone and entocone^ is shallower." A. longiramus
was characterized by: "Pi and M3 single-rooted, M3 with groove
on outer side of root but not on the inner side, P4 with heel and ac-

cessory cusp, two mental foramina . . . about one-fourth larger

than the preceding, and differs from it also in the double-rooted

P2 and in the single-rooted M3. In dental characters, in size, and

in the relative proportions this form is difficult to distinguish from

the jaws from the Snake Creek beds referred by Matthew to A.

sinapius (Matthew, 1924) and perhaps does not merit specific

designation."

Synonymy. Simpson (1932) referred a partial right M2 (F.G.S.

V-5258) and a right P4 (F.G.S. V-5257) to Amphicyon sp. These

specimens are morphologically indistinguishable from A. inter-

medins and must be referred to this species.

The stated differences between the two species of Amphicyon
described bj^ White are such that they can be attributed to indi-

vidual variation and to age and do not appear to warrant taxo-

nomic separation; examples of comparable dental variation are

known in other carnivores.

^This specirs was made the type of Daphoenodon (Peterson, 1909).

^Hypoconid and entoconid in this paper.
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A wide range of variation in premolars, especially as regards
numbers of roots, is of rather common occurrence in carnivores.

Colbert for Hemicyon teilhardi (1939), Merriam for Canis dims

(1912), Scott (1890), and Matthew and Gidley (1904) for Aeluro-

don haydeni, Peterson (1910, pp. 213, 214) for Da-phoenodon super-

bus, Hall (1928) and Simpson (1949) for Ursus americanus, Kurten

(1955) for Ursus spelaeus have all recorded variations of a similar

nature to those used by W hite to establish A . longiramus, and have
shown that they are individual in nature.

Furthermore, on comparing P2 in the types of the two species,

it is noticeable that P2 in the type of A. intermedius is not fully

single-rooted. The dividing wall in the alveolus is incipient but

distinct. In an immature specimen (M.C.Z. 3632) referred by
White to A. intermedius, the alveolus for P2 is definitely for a

double-rooted tooth. IVIeasurements of the Thomas Farm rami

show that, proportionately, the types of A. intermedius and A.

longiramus are almost exactly comparable in dimensions to M.C.Z.

46547, the longest (and the oldest) and M.C.Z. 46553, the shortest

(and the youngest) of a series of Canis lupus rami from Alaska*.

The morphological differences, such as tooth cusp arrangement
and pattern between intermedius and longiramus, are within the

range of variation found in comparable groups of Recent carnivores.

I, therefore, believe that the species longiramus should be re-

duced to the synonymy of A. intermedius.

Amphicyon intermedius is now known also from the Garvin Gui-

le}^ of Texas. The material will be described by Dr. J. A. Wilson.

It should be pointed out that caution must be exercised in com-

paring the type of A. longiramus (M.C.Z. 3919) with specimens
of other members of this genus. It is an aberrant individual, at

least in regard to the premolar region (Fig. lA, and White, 1942,

p. 5), having a fully formed P4 that never erupted. I have figured
this specimen (Fig. lA), inasmuch as it is the only complete lower

jaw of the Thomas Farm Amphicyon known to date. All measure-

ments, with the exception of those anterior to P2, are comparable
to those of other specimens of the species.

Measurements taken by Dr. E. E. Williams and Prof. Bryan Patterson.
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MORPHOLOGY

Skull and mandible (Figs. 1, 2 and 3). Although the skull of

Amyhicyon intermedius (Fig. 2) has been crushed and distorted to

a certain extent, nevertheless the form is sufRciently well pre-
served that its characters may be readily seen and compared,
without recourse to paper reconstructions or other means of

interpretation usually resorted to in interpreting buckled or mis-

shapen material.

The general form and proportions of the skull are more canid

than ursid-like. One of the most prominent characters of the

skull is the very high and strongly developed sagittal crest. This

crest arises on the interparietal apex and terminates at a point
which is midway along the median sagittal plane, and is much
larger than the crest found in the Recent members of the Canidae
and Ursidae or that which is present in the extinct genus Hemicyon,
to which Ampkicyon has been compared (Colbert, 1939; Frick,

1926). The base of this attachment for the powerful temporal
muscle is formed by two compact layers of bone, separated by
cancellous tissue, which tend to fuse into a denser structure at

the sagittal suture. The structure of this crest was disclosed by
a break. The smaller occipital crest runs laterally downward on

either side to meet the heavy, expanded posterior roots of the

zygomatic arches.

Since the described individual (U.F. 6501) is of advanced age,

as evidenced by the worn condition of the dentition, it is difficult

to determine the synostosed sutures or to distinguish them from

the post-fossilization cracks, and thus nearly impossible to define

the limits of the different bones of the skull roof and palate.

The braincase is quite small, in proportion to the rest of the skull,

for a carnivore of this size. This observation is confirmed by an-

other skull fragment (M.C.Z. 4424) which has a portion of the

parietal and sagittal crest preserved in an undistorted condition.

The supraoccipital extends far back, to overhang the occipital

condyles. The occiput is narrow and triangular as seen from the

posterior view, having a central, vertical, occipital ridge much the

same as Hemicyon teilhardi or the Recent members of Canis.
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Although this ridge is also found in members of the Ursidae, the

same region in these animals has less overhang and the occipital

area tends to be more square in shape when viewed posteriorly.

Proportions of the frontals are much the same as those found
in Canis dims or Canis lupus; these bones have the "dished" ap-

pearance in the area of their union with the maxillaries and nasals— a condition not usually encountered in the bears.

The palate is long and narrow, expanding sharply posterior to

P^, much more so than in Ursus or Hemicyon, but to nearly the

same degree when compared with that of Canis. The anterior

palatine foramina have been destroyed but a remaining partial

border of one of these openings locates them as being between the

posterior margin of the canine alveolus and the anterior face of

P-. The posterior palatine foramina are present opposite M^. The

glenoid fossa of A. intermedius is shallower than that of Canis.

There is a small postglenoid process, as in the bears and Hemicyon,
rather than the definite recurved or hook-like process of the dog
and wolf. The palatine-pterygoid area has been crushed and
broken so that wevy little in the way of comparisons can be made
with these elements.

Auditory region (Fig. 2C). The auditory region as a whole is

of an ursid rather than of a canid type.

The bullae in A. intermedius are partially destroyed in the

figured specimen, but this structure is known in A. sinapius

(A.M.N.H. 18257), where it is flattened and flask-shaped and
not highly inflated as in the bullae of the dog and wolf. As pointed
out by Van der Klaauw, the name "bulla" is not very appropriate,
in the literal sense, when applied to this region in the Ursidae

(Van der Klaauw, 1931). This statement also holds true for the

Amphicyoninae .

The external meatus, as in Ursus americanus, is quite long and
exhibits the form of a gutter rather than that of a cylinder or

closed tube as found in the Canidae. The superior roof of the

meatus is formed by the squamosal (Segall, 1943).

The basioccipital in A. intermedius possesses wings or crests

similar to those found on this element in the bears and Daphoenus
but not in the dogs or wolves.
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By far the largest single element of the auditory region is the

paroccipital process which is composed of heavy, thickened bone

having a deflected plane nearly parallel to that of the palate and

forming the posterior border of the foramen lacerum posterius
and the stylomastoid foramen.

In most cases, the courses of the various basicranial foramina

cannot be followed to completion, due to the fragmentary nature

of this area, and the fact that this entire region is supported by
sand that has been artificially hardened in order to make the skull

hold together, makes further preparation hazardous.

The condylar foramen is situated in much the same position as

that found in Ursus. Immediately anterior to this opening is the

foramen lacerum posterius which is the largest external opening
in the auditory region. Located on the anterior and anteroexternal

margins of this large opening are, respectively, the carotid canal

(in part) and the stylomastoid foramen. This latter foramen

forms a groove along the inner face of the mastoid process.

The eustachian opening and foramen lacerum medium are lo-

cated at the junction of the postglenoid process with the squamosal,
and are separated by a well defined wall into two surface openings
instead of one as is present in Ursus americanus.

The foramen ovale and the foramen rotundum are located to-

gether, slightly anteromedial to the postglenoid process. Laterally
and slightly anterior to these openings, there seems to be a part of

a margin of what might be the alisphenoid canal but due to the

damage in this particular area it is too doubtful to record as such

with any degree of confidence.

The auditory region in Amphicyon and other primitive carni-

vores has been used as a clue to relationships for some time. How-
ever, this area does not give us a necromantic insight into the

relationships of these animals. Hough, in speaking of the ties

between primitive carnivores, has this to say: "The structure of

the auditory region leaves no doubt of the affi.nity of Daphoenodon
and Amphicyon or the relationship of these two genera to Dapho-
enus It seems probable, therefore, that Amphicyon and

Daphoenodon represent different branches of the same subfamily
rather than having a directly ancestral relationship and that neither
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was in the direct line of the bears" (Hough, 1948a, pp. 598-600).

Speaking of the same animals in a subsequent contribution (1948b,

pp. 108, 109), Hough placed Amyhicyon in the Ursidae and came
to the following conclusions concerning this carnivore: "A dissec-

tion of the auditory region shows this region to be ursid. . . . There

is no basis in the auditory region for the association of Amphicyon
and Daphoenus ... a close relationship with Daphoenus seems

improbable."

Hough sums up the significance of the auditory region as a means
of classification by pointing out that this area does preserve an-

cestral characters and that it would be a mistake to depend wholly

upon it, or upon any one feature, in determining relationships.

The lower jaw is canid-like with the ascending ramus describing
a gentle curve from Ms to the apex of the coronoid process, as in

the wolf and dog. In the bear and Hemicyon this same margin of

the ascending ramus takes a vertical rise preceding the curve and
ends in a decided, posteriorly deflected hook at the terminus of

the coronoid process.

A single masseteric fossa occupies the greater portion of the as-

cending ramus in the Thomas Farm carnivore as compared to an

additional premasseteric fossa in the mandible of Hemicyon.

The dental foramina in carnivores in general are subject to con-

siderable variation both as to number and location and the use of

these openings as specific keys is not practicable.

Dentiiion. The dental formula is I - 1, C -
1, P -

5, M -
1. The

upper incisors are missing in the nearly complete skull but the

alveolus for P indicates that this was a heavier and larger tooth

than the other two. The canines show the wear of an old adult,

that of the right side being worn to a level of the gum line in life

and the other to one-half of its original length. As noted by
Matthew (1924, p. 105) for Amphicyon, it has a double cutting

edge, and is similar in form to the corresponding lower tooth

(Fig. IC). Kurten (1955) has found that the relative proportions
of the canines in Ursus spelaeus show a stronger dimorphism than

that found in the cheek teeth. Whether or not this will hold for

Amphicyon is still to be determined. P^ is missing on both sides

but is a single-rooted tooth. P- is a simple, double-rooted structure
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with a slightly expanded heel, having no accessory cusp present in

the known examples. P^ has the same features as the preceding

premolar with the exception of being larger and more expanded
in the heel. P^ is of a definite canid pattern. The protocone

(
= deuterocone) is at the antero-lingual end of the tooth instead

of being more centrally located along the inner margin as it is in

Hemicyon and the modern bears. M^ is canid-like, being similar

in proportion to the corresponding tooth in Cynodesmus and other

primitive dogs, rather than having the more square outline found
in Hemicyon and Ursus americanus. The metaconule found on

M^ and M- in A . intermedins is a variable character in other mem-
bers of this genus.

M^ is highly variable, both in size and form^. The examples
found in the described skull differ but slightly from M^ in general

proportions, although the size and outline of this tooth do not

adhere to a typical shape (Fig. 5). Both M^ and M- are triple-

rooted and exhibit considerable wear in the figured specimen

(Figs. 2C, 4B). The heel in the upper molars of unworn specimens
has fine crenulations along the cingulum, not unlike those found

on the surface of these same teeth in the bears.

The alveoli for the third molars are perfectly preserved in the

skull and furnish us with more accurate information concerning
the location of these teeth than has been heretofore known. M^
in A. intennedius, known only from a single specimen (M.C.Z.

7143), is a strongly developed single-rooted tooth, roughly oval in

shape, having a single principal cusp, the paracone, and an internal

cingulum of large proportions. The presence of M' has been the

cause of much confusion in assigning specimens to the genus Am-
phicyon. In some cases it was the only reason given for the generic

assignment. Although M^ is typical of this genus, it is also pres-

ent in several other canids, such as Daphoenodon superbus (origin-

ally described as Aynphicyon superbus) and Daphoenus.

The proportions of the area occupied by the lower premolars in

relation to the total jaw length are nearer to those of Canis than

to those of Ursus. There is a wide variable diastema between each

of the premolars, with no crowding evident in any of the known

specimens. The canine as mentioned earlier is double-edged with

^For similar \-ariation in Recent Canidae see plates in Young and Jackson (1951), and Young
and Goldman (1944).
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fine serrations along these edges (Fig. IC). The first premolar is

single-rooted, and is absent in the known specimens of the jaw of

this animal but its position is located by the alveolus. P2 varies

from a double-rooted tooth to one having a single root with an

incipient division. The first three premolars have the same shape
and cusp pattern as those found in the upper series and are pro-

gressively larger from Pi to P3. P4 has a strong accessory cusp

posterior to the principal cusp, and the cingulum is well defined.

Ml, as in other members of this genus, has a high prominent pro-
toconid with the metaconid posterior to it, with little or no separa-

tion between the two. The heel is large with the hypoconid and

entoconid forming ridges on the labial and lingual edges. The
talonid is expanded lingually being wider than the trigonid. The

paraconid is a shearing cusp and is placed, in relation to the other

cusps, as in Cams. The general structure of this lower carnassial

is of a dog-like form. M2 has three principal cusps; the metaconid

and protoconid are equidistant from the anterior face of the tooth

and of the same height. The hypoconid is prominent and is similar

in form to that of Mi. The entoconid varies from being well de-

fined to being subordinated in the cingulum. Mr, may be either

single or double-rooted, judging from alveoli. Only one specimen
of this tooth has been collected (M.C.Z. 7141) ;

this is well preserved
and single-rooted. As in the corresponding upper molar, it is

roughly oval in shape with the principal cusp, the protoconid,

situated on the anteroexternal margin. The heel has a cingulum
which terminates in a small but distinct cusp just posterior to the

protoconid.

The upper and lower dental series are not ursid-like and more

nearly approach the canids in shape, form, and proportions.

Deciduous dentition (Fig. 3A, B). Very little is known of the

immature dentition in Amphicyon. However, a note concerning
the lower sectorial of A. intermedius is inserted here, if only as a

warning to students of the possibility of confusing this deciduous

tooth with an adult carnassial of one of the smaller carnivores

found in the same quarrj' as A. intermedius.

Two specimens of dm4 are known. One is associated with a

nearly complete lower jaw (M.C.Z. 3632, Fig. 3A) and was re-
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ferred to in White's description of A. intermedius (1940). The
other is an isolated tooth (JVi.C.Z. 7142, Fig. 3B). The roots of

both are spread in anteroposterior direction due to the pressure of

the permanent tooth pushing up from below. This spreading of

the roots in the milk molars, not present in the permanent denti-

tion, is also obvious in many Recent carnivores. As may be seen

from the figures, both teeth are well preserved and little worn.

During this study, I had occasion to refer to the type of A. fren-
dens (A.M.N.H. 18913) which was described more than two dec-

ades ago (Matthew, 1924). Mrs. Rachel Nichols of the American
Museum of Natural History brought to my attention the fact that

this specimen has a supernumerary M'4 which has never erupted.
This tooth was mentioned by M^atthew but no detailed description
was given. The tooth is circular and button-shaped with a princi-

pal, central cusp and two cuspules situated close together along
the outer margin. The undersurface of the tooth is concave im-

parting a caplike structure to the whole. It is difficult to de-

termine how the tooth was oriented in life, due to its circular

structure and lack of identifj-ing characters. It was situated well

up in the ascending ramus, the walls of which are very thin around
the crypt.

Comparison with other American species of Amphicyon

Amphicyon americanus Wortman, 1901. Type, Yale Peabod}'
Museum 10061, upper Miocene, Nebraska.

This is a much smaller species than A. intermedius. The upper
teeth, and the molars in particular, have quite different propor-
tions from those of A. iritermedius. The heel of M^ is quite con-

stricted with no noticeable metaconule. M^ is very narrow com-

pared to its length, with the metaconule absent. M' has the

general form of A. intermedius but is, in the. type at least, triple-

rooted.

Amphicyon sinapius Matthew, 1902. A.M.N.H. 9358, upper
Miocene, Colorado. Also A.M.N.H. 18258, 18257, 18259B;
California Institute of Technology 207 (Stock, 1930), Mio-

cene, Oregon; and California Institute of Technology 1621,

1622, 1616, 1619, 1620 (Bode, 1935), upper Miocene, Cali-

fornia.
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The type of this species, a right M2, agrees fairly well with the

Thomas Farm species, with the exception of being rather wider on

the anterolabial surface. This is not a profound difference in such

a variable tooth. The remaining teeth of the lower dentition

(A.M.N.H. 18258) agree closely with those of A. intermedius

(M.C.Z. 5832) except for the heavier heel and greater width of

Ml in the former. The paraconid of Mi in A . intermedius tends to

curve inward rather than maintain a straight line with the proto-
conid and hypoconid as it does in A. sinayius. The upper denti-

tion in A. si7iapius shows but little difference from that in A.
intermedius.

Matthew found nothing to separate A. amnicola (Matthew and

Cook, 1909; Cook, 1915) from A. sinapius and my comparisons of

these species uphold Matthew's observations relating to this

synonymy.

Amphicyon idoneus Matthew, 1924. Type, A.M.N.H. 18912,
middle Miocene, Nebraska.

The skull and dentition (A.M.N.H. 20495) differ very little, if

at all, from A. sinapius; M'atthew noted that the only essential

difference in this species from A. sinapius was its smaller size. If

more material of this animal were available, I believe it would be

found to be synonymous with sinapius.

Amphicyon frendens Matthew, 1924. Type, A.M.N.H. 18913,
middle Miocene, Nebraska. California Institute of Tech-

nology 376, 377 (Gazin, 1932), Miocene, Oregon; California

Institute of Technology 3192 (Wallace, 1946), Miocene,

Oregon.

This species has a much shorter, heavier jaw proportionally
than that of A. intermedius with nearly the same general form as

Osteohorus and its relatives. P2 has the same transverse crowding
of the alveolus that is found in the borophagines, due to the short

space occupied by these teeth. Mi is a much heavier tooth with

a higher hj^poconid than that which is found in the other members
of the genus Amphicyon. The upper dentition is also of a more
robust nature than that possessed by A. intermedius but has the

same cusp arrangement as those teeth in the Florida form.
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Amphicyon pontoni Simpson, 1930. Tj^pe, Florida Geological

Survey V-4112, lower Miocene of Florida.

The type, a left M2 is morphologically indistinguishable from A .

intermedius, but is much larger in size. There is a difference of

42 percent between it and the largest known M2 of A. intermedius.

Amphicyon riggsi McGrew, 1939. Type, Chicago Natural History
Museum P12029, upper Miocene, Montana.

A. riggsi has much shorter tooth rows than A. intermedius,

with little or no diastema between the lower premolars. The heel

of Ml has a distinct swelling in the postero-external margin of the

tooth that is peculiar to this species alone. Otherwise, this molar

has the same general shape as in A. sinapius. The general form

and shape of the upper dentition is the same as in other species of

Amphicyon, with the exception of a concavity on the anterior

base of the protocone of P^ at its junction with the paracone.
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TABLE OF MEASUREMENTS

All Measurements in Millimeters

REFERRED SPECIMENS

AND
SYNONYMS

A. intermedius F.G.S. V5648
A. intermedius M.C.Z. 5832

A. intermedius F.G.S. V5649
A. longiramus (Type) M.C.Z. 3919

A. intermedins M.C.Z. 3632

A. intermedius F.G.S. V5663
A. intermedius (Type) M.C.Z. 3631

A. intermedius M.C.Z. 3630

A. intermedius U.F. 6501

A. intermedius M.C.Z. 4060

A. intermedius M.C.Z. 5833

A. intermedius M.C.Z. 7140

A. intermedius M.C.Z. 7141 (in part)

Antero- Greatest

Posterior Transverse

Diameter Diameter

Antero- Greatest

Posterior Transverse

Diameter Diameter

Ml
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Lower jaw and dentition of Aniphicyon intermedius
Lower jaw and dentition, labial and occlusal views showing wear
pattern of old adult, M.C.Z. 3919.
Adult P4 -
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wear; P4, F.G.S. V-5257; Mi -

M2, M.C.Z. 5832; M3, M.C.Z. 7141.
, , Same as 2, lingual view.

Cusp nomenclature for lower dentition.
Left lower canine; (1) lingual view, with detail of serrations.
(2) Posterior view with sections.
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Immature jaw and deciduous carnassial
Immature jaw with dm4 (replaced bv P4\ AI.C.Z. 3632.

B — Dm4, M.C.Z. 7142.
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Figure 4

Upper dentition of Amphicyon intermedius

A — Occlusal and lingual views of adult showing no perceptible wear F^ - I\P.

PS M.C.Z. 4060; AP, AP, M.C.Z. 5833; M\ M.C.Z. 7143.

B — Occlusal and lingual views of P* - AP of old adult showing pattern of

wear. U. F. 6501.

C — Cusp nomenclature of upper dentition.



LEFT M-

MCZ 7140 V-5647 MCZ 5833

Amphicyon intermedius

LEFT M-

MCZ 4655 I MCZ 46548 MCZ 45646

Canis lupis

INDIVIDUAL TOOTH VARIATION

Figure









Bulletin of the Museum of Comparative Zoology

AT HARVARD COLLEGE

Vol. nS, No. 5

CONTRIBUTIONS TOWARD A RECLASSIFICATION
OF THE FORMICIDAE. II. TRIBE
ECTATOMMENI (HYMENOPTERA)

By William L. Brown, Jr.

CAMBRIDGE, MASS., U. S. A.

PRINTED FOR THE MUSEUM

June, 1958



Publications Issued by or in Connection
WITH THE

MUSEUM OF COMPARATIVE ZOOLOGY

AT HARVARD COLLEGE

Bulletin (octavo) 1863 — The current volume is Vol. 118.

Breviora (octavo) 1952— No. 86 is current.

Memoirs (quarto) 1864-1938 — Publication was terminated with

Vol. 55.

Johnsonia (quarto) 1941 —-A publication of the Department of

Mollusks. Vol. 3, no. 35 is current.

Occasional Papers of the Department op Mollusks (octavo)
1945— Vol. 2, no. 21 is current.

Proceedings op the New England Zoological Club (octavo)
1899-1948 — Published in connection with the Museum. Publication

terminated with Vol. 24.

The continuing publications are issued at irregular intervals in num-
bers which may be purchased separately. Prices and lists may be

obtained on application to the Director of the Museum of Comparative
Zoology, Cambridge 38, Massachusetts.

Of the Peters
' ' Check List of Birds of the World,

' ' volumes 1-3 are

out of print ;
volumes 4 and 6 may l)e obtained from the Harvard Uni-

versity Press; volumes 5 and 7 are sold by the Museum, and future

volumes will be published under Museum auspices.



Bulletin of the Museum of Comparative Zoology

AT HAEVAED COLLEGE

Vol. 118, No. 5

CONTRIBUTIONS TOWARD A RECLASSIFICATION
OF THE FORMICIDAE. II. TRIBE
ECTATOMMINI (HYMENOPTERA)

By William L. Brown, Jr.

CAMBEIDGE, MASS., U. S. A.

FEINTED FOE THE MUSEUM

June, 1958





No. 5— Contrih lit ions toward a Reclassification of the Formi-

cidae. II. Tribe Ectatommini (Hymenoptera)

By William L. Brown, Jr.

CONTENTS

Page

Introduction 175

Emery-Wheeler classification, with a summary of proposed changes ... 17G

Characters and relationships among the genera 178

Geographical distrilmtion of the genera 181

Treatment of species-level taxonomy 184

Key to the genera of Ectatommini (workers) 185

The genera 188

Acanthoponera Mayr 188

Heteroponera Mayr 194

Rhytidoponera Mayr 197

Paraponera Fr. Smith 205

Aulacopone Arnoldi 206

Eetatomma Fr. Smith 206

Gnamptogenys Roger 211

Proceratium Roger 241

Discothyrea Roger 248

Appendix 254

INTRODUCTION

This section deals with a large group of species in the sub-

family Ponerinae, including most genera formerly placed in the

old tribes Ectatommini, Paraponerini and Proceratiini. These

genera are now grouped in a single, broadened tribe Ectatom-

mini.

The previous "standard" classification of the subfamily Pon-

erinae, stabilized by Emery in his 1911 fascicle of the Genera
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Insectorum, was altered l)ut little when Wheeler made additions

to it in his generic key of 1922. In 1911, Emery's system was
a great advance over older arrangements in many respects, but

the flood of description in more recent years has swamped it

completely. Since basic classification has been neglected for so

long a time, we are now faced with the necessity of constructing
a completely new system. I have undertaken to make this

replacement through the revision of tribes or similar-sized taxa,

one at a time, and the publication of the results of tribal units.

Thus, at least some of the results will be available for the neces-

sary use and testing by other specialists long before a full sub-

family revision could possibly be completed. It is hoped, however,
that after the series of tribal sections is complete, there will be

an opportunity to make final adjustments and to construct a

grand key to the genera of the subfamily.

The Emery-Wheeler classification of the Ectatommini,

Paraponerini and Proceratiini, with a summary
of the clianges here proposed

Emery recognized the Ectatommini, Paraponerini and Procera-

tiini as separate tribes within the Ponerinae, but the present
evidence of their close relationship seems to make any such

tribal division unnecessary and unrealistic. The Paraponerini
include a single genus with one species, and the conclusion

reached after a close consideration of the characters of all castes

of Paraponera clavata is tliat trilial rank was granted in this

case almost solely on the basis of the extraordinarily large size

of the individuals of the species. Admittedly, Paraponera is

unique in a couple of other respects as well, but its ectatommine

relationships are so clear in its habitus in all adult castes, in its

behavior, and in details of morphology such as the male genitalia

(Weber, 1946) that it can no longer be considered as more than

a slightly aberrant ectatommine.

The Proceratiini have even less claim to tribal separation from

the Ectatommini, at least on adult characters. In fact, there is

grave difficulty to be encountered in separating Proceratium of

the Proceratiini from Heteroponera of the Ectatommini even at

the generic level. The only doubts here rest on the unusual
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nature of the proceratiine larvae, but then these are known
for only a few species in one genus, rroccratium, and for none
of the Iletcroponera species. The Ectatommini appear to make

up one reasonably clearcut tribe with these inclusions.

Emery divided his tribe Ectatommini into two subtribes : Ecta-

tommini, scnsu stricto and Typhlomyrmicini. It has already been

shown that two of the three genera of the Typhlomyrmicini
{Typlilomyrmex Mayr and Prionopelta Mayr) are members of

different ponerine tribes, and that they should be excluded from
consideration under the Ectatommini (Brown, 1950, 1953a,

1953b). The third genus in this subtribe is Rhopalopone Emery,
the species of w^hich have been consistently characterized, and

wrongly so, as lacking median teeth on the tarsal claws. In fact,

such teeth are present in most, if not all species that have been

placed in Rhopalopone, and a separation between these species

and others now placed in Gnanipiogenys is considered impossible.

The sj'nonymy of Rhopalopone with Gnamptogenys removes

the last genus from subtribe Typhlomyrmicini, and thus removes

all necessity for recognizing this subdivision any longer. I had
considered retaining Paraponerini and Proceratiini as subtribes

in the Ectatommini, sensii lato, but in the end this subdivision

seemed misleading and an unnecessary complication to the sys-

tem, and it was rejected.

Among the genera of the ectatommines, Acanthoponera is

worthy of generic rank on present evidence. The erstwhile sub-

genus Anacanthopo7iera is a straight synonym of genus Hetero-

ponera Mayr (Brown, 1952c), and Paranomopone is also con-

sidered to belong to Heteroponera in this revision. Aulacopone
is retained as a genus, at least until more is known about it.

Rhyticloponera is retained as a separate genus, also, and Chalco-

ponera is included as a synonym (Brown, 1953b). Ectatomma
is considered to be a genus apart from Gnamptogenys and the

remainder of its erstwhile subgenera. Gnamptogenys is pre-
served as a separate genus and. despite long and earnest attempts
to find some basis for separation of two or more generic or sub-

generic groups, I have been forced to place in its synonymy a

number of generic and subgeneric names, including some much-
used and familiar ones : Ilolcoponera, Stictoponera, Emeryella,

Parectatomma, Rhopalopone and Alfaria, as well as some less



178 BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY

well known names: Wheeleripone, Spaniopone, Poneracantha,

Barhourella, Opisthoscyphus, Tamnioteca and Commateta. Of the

genera formerly included in the Proceratiini, Proholomyrmcx
Mayr and its probable synonym Escherichia Forel have been

transferred to tribe Platythyreini (Brown, 1952a). Proceratium

has been found to grade into Sysphi7igta {Sysphincta of authors),

so synonymy is indicated here, with Proceraiium the prior name.

For similar reasons, Discothyrea becomes the senior synonym of

Prodiscothyrea and Pscudosysphincta.
The Ectatommini come in this way to contain nine reasonably

distinct genera : Acanthoponera, Hcteropo7iera, Bhytidoponera,

Paraponera, Ectatomma, Aulacopone, Gnampfof/enys, Procera-

tium and Discothyrea.

Characters and Relationships among
the Genera of Ectatommini

Taxonomy in the Ectatommini is chiefly dependent upon the

characters of the adult worker, for this is the caste most com-

monly collected and described, and the one with the clearest

differentiation of external morphological features. Queens follow

workers in generic and specific characters for the most part, and

many of them are present only as wingless ergatoids scarcely

distinguishable from workers, or perhaps not distinct at all

[Rhytidoponera spp.). The degree of caste divergence in the

female sex is moderate, therefore, to nearly or quite non-existent.

The males show marlted divergence from the females, but

sexual dimorphism is not as strong as among some other formicid

genera, even in the Ponerinae. The size is usually a little smaller

than the corresponding female, and the sexual differences are

otherwise much as seen in other ponerines. Males are rare in

collections, and often are not in association with workers or

females in the cabinet. Within the tribe, the males show greater

conservatism in morpliology than do the workers and queens,

and, with few exceptions, the male characters are not known

to furnish clear generic distinctions. The males of a species

may often be distinguished by characters reflecting tliose shown

more strongly by its workers and queens, so that males in associa-

tion with workers are normally determined through the workers.
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Perhaps a study of such characters as wing venation, genitalia,

palpal segmentation, antennal form, and so on, will eventually
furnish good male distinctions independent of those seen in the

workers, but such a study must await much more complete
collections. Some male characters will be mentioned below for the

genera in which this caste is known.

The larvae of the ectatommines are also relatively incompletely

known, and before the pioneering work of the Wheelers on the

ponerine larvae (1952a: 117-139, pis. 2-5; 1952b, 657-661), there

was virtually nothing in print of any value for morphological
or systematic purposes. The larval findings agree in most respects

at the generic level with the new classification adopted here.

The Wheelers have been hampered in their work by a lack of

material in some of the rare, but taxonomically critical genera.

It is hoped that those specialists having access to the material

needed to fill these gaps will see that larval specimens are

forwarded to colleagues ready to study them.

At the present time, the relationships of the Ectatommini are

not entirely clear, but it does seem likely that tribes Ponerini

and Platythyreini are approximately cognate members of the

Poneroid Complex (Brown, 1954a) . There is evidence in the form

of the male alitrunk, wings and genitalia, in the integumental

consistency, proventricular structure, propodeal form and arma-

ment of all castes, and especially in the structure and propor-
tions of the post-propodeal segments and their organs, that

subfamily Myrmicinae arose from an ectatommine ancestor, and

this supposition is strengthened by the characteristics of the

fossil Agroecomijnnex Wheeler, which seems to provide a near-

ideal intermediate form. These speculations on ectatommine con-

nections seem reasonably safe to put forward at this time, but

beyond this, nothing is gained by suggesting detailed relation-

ships in the absence of the necessary comparative morphologi-
cal data.

Within the tribe Ectatommini, the genus surviving with the

greatest number of primitive characters appears to be Acanfho-

ponera. This genus retains (in the female castes) the primitive

palpal formula for ants : 6 maxillary, 4 labial segments. Acan-

ihoponera also bears the strong extra tooth on each tarsal claw

found in the most primitive ponerines and myrmeciines, and
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the alitrunk has a complete and possibly flexible articulation

between pro- and mesonotnm. It is interesting to note that this

genus, like some other genera primitive within their respective

tribes, is fitted with the large eyes and strong spinous armament

marking an arboreal forager, and it is now known that Acantho-

potiera is in fact a nocturnal arboreal forager. All of the charac-

ters mentioned above, which happen to be generalized conditions

for the ants as a family, oppose the tendency toward ankylosis
of antennae, palps, and alitrunk. Other trends that cause the

body to become more compact, such as reduction of spinous arma-

ment, and also the reduction of the eyes, accompany the aiikylotic

tendencies more or less consistently, apparently in correlation with

a change from arboreal through ground-foraging to hypogaeic
or otherwise cryptobiotic habits of the ants. This trend is clearly

observable within the single myrmicine tribe Dacetini, as it is

within the ectatommines. The frequent association of arboreal,

tropical forms with characters generally considered to be the

generalized ones for ants indicates a greater likelihood that the

forested tropics were a more prolific evolutionary source in terms

of major groupings than Avere the more arid regions usually cited

as important to formicid major-group evolution (see also Ber-

nard, 1948).

AcantJwponera is advanced in one respect, however
;
the known

winged specimens of both sexes lack the anal lobe of the hind

wing. All other ectatommines lack this lobe, too, except Para-

ponera and Ectatomma, each of which has well-developed lobes

in all of the species so far seen. The loss of the anal lobe may
mark a monophyletic lineage within the ectatommines, since there

are additional grounds for linking most of the genera without

it. Heteroponera, for instance, can be derived directly from

Acanthoponera, and RJiytidoponera is very closely related to

Heteroponera, especially through the species H. relicta. Judging
from the original description and figures, Aulacopone also seems

to be close to Heteroponera, but this needs to be confirmed by a

new examination of the type or additional material that may have

accumulated in collections. Proccratimn and DiscotJiyrca seem,

on the basis of adult cliaracters, to be closest to Heteroponera,
and the amber species Bradoponera mcieri (Mayr, 1868

; Wheeler,

1914) looks like a reasonable intermediate step in this line. A
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comparative study of the larvae in this group is needed in order

to decide how real the link between the
"
proceratiines

" and

Iletcroponcra may be.

The large and heterogeneous Gnamptogenys group is difficult

to relate precisely to other genera, but it seems closer to the

Acanthoponcra-IIeteroponera line than to Ectaiomma, despite

previous placements to the contrary. This leaves Ectaiomma and

Parapuncra as offshoots from near the base of the ectatommine

stock. The poorly-known Baltic Amber genus Elcctroponera
Wheeler may represent an intermediate link between these genera
and the main line of the tribe.

Two other fossil species, Ectaiomma europaeum Mayr (1868)
and Archiponcra wheeleri Carpenter (1930; see also Wheeler,

1930) appear to belong either in or very close to Gnamptogenys
in the present broad sense. Gnamptogenys europaea (Mayr) is

the new combination for the Baltic Amber species, proposed

tentatively' on the basis of the original description of the winged
female and Wheeler's (1914) characterization of the supposed
male of this species. As AVheeler suggests, Archiponera may be

near the schmitti group of Gnamptogenys {= Emeryella), al-

though the state of preservation of the fossil, from the Oligocene
Florissant Shales, leaves something to be desired. All of the

fossils are interesting chiefly in that they show a wddely
diversified group of ectatommines to have existed at least as far

back as the Oligocene, in northern areas from which the tribe is

now absent completely or nearly so.

Geographical Distribution of the Genera

The pattern of ectatommine distribution is today essentially

a peripheral one. The relatively large-bodied, epigaeically-forag-

ing stocks are developed almost exclusively in the Neogaeic and

Indo-Australian (especially Australian) Regions, where they
are largely confined to tropical and warm temperate climates.

Prom this, it will be clear that by "peripheral," I mean peri-

pheral to the larger continental land masses of Eurasia, North

America and Africa. However, since the presence of epigaeically-

foraging stocks is clearly indicated in the fossil record of the

Northern Hemisphere, we know that the distribution of ecta-

tommines has not always been an essentially fringing one, and
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we suspect that the group may have had its principal source

of evolutionary change in the central regions during earlier

times. In the same central regions now, we find only a thin and

discontinuous representation of specialized cryptobiotic types,

like the species of Proceratium and Discothyrea, managing to

survive by remaining ecologically unobtrusive.

Among the epigaeic genera, Paraponera, Ectatomma, and

Acanthoponera are restricted to the New World in warm climates

and are all clearly distinct from Old AVorld members of the

tribe. Heteroponera, a rather conservative stock, is distributed

rather widely in both the Australian and Neogaeic Regions, but

shows no obvious tendency to split into two groups following
the geographical separation. Ehytidoponera is a very successful

and luxuriantly radiating stock of the Australian Region ;
it

halts at New Caledonia in the east, but ranges widely through
Melanesia to the islands stretching from Timor to the southern

Philippines on the west. Rhytidoponera looks as though it may
have originated in the Australian region from some Hetero-

ponera-like stock. Aulacopone has so far been reported only
from the type locality in Russian Armenia

; obviously, it has

cryptobiotic tendencies.

Gnamptogenys is a large and wide-ranging genus, occurring
both in the Indo-Australian Region (Ceylon and western China

to Fiji, but not known from Australia, New Caledonia or New
Zealand) and in the New World (Argentina to Texas, West

Indies). This genus can be grouped into different lines, more
or less equivalent to the genera and subgenera here synonymized,
and reflecting in part the separation between New and Old

World, as well as the Avater gap between archipelagic and con-

tinental faunas. However, these lines have not lost their associa-

tions through intergradient species, and these intergradient

species, most of which exist in the New World, show that the

lines still belong to the same genus at the present time level. It

thus appears that Gnamptogenys must represent the last major
radiative burst of the epigaeic eetatommines, already replaced in

its center of origin, and unable to expand in the direction of

Australia Ijecause of the powerfully-developed Rhytidoponera
stock already present in that country.
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Of the two predominantly cryptobiotic genera, Proceratium

and Discothyrca, the former tends to have a more northerly

range, while the latter is found more to the south. Both genera
occur in the tropics, often in the same areas, and there are broad

overlaps in range in both northern and southern temperate areas.

Discothyrea is best developed and most abundant in tropical

America and southward to Argentina, in the Australian region,
and in central and southern Africa. Proceratium reaches a peak
of abundance and diversity in the warmer parts of the llolarctic

Region, wherever sufficient moisture exists, and this genus is

well represented in the East Indies. In Central America there are

three rare species, and two species have reached into the eastern

tropical forest belt of Australia as far south as Brisbane. Another

species has colonized Fiji. Two species are known from tropical

Africa. This apparent tendency of the two genera to have

complementary ranges outside the tropics is very interesting,

but we know so little about the habits, particularly the food

liabits, of these ants that it is not now possible to say whether

the tendency is adaptive in promoting avoidance of competition
between the groups.
The presence of two endemic ectatommine species of different

stocks {Hctcroponera and Discothyrca) in New Zealand (out
of a total of at most ten ant species endemic in New Zealand),
and of moderately to highly diverse native representations of

the tribe in southern South America, southern Australia, the

Solomons, Fiji and New Caledonia, speaks for the age of the

group. Few ant tribes can match this
"
extralimital'

'

range, and
of those that do, the Amblyoponini share an archaic aspect and a

poverty of representation in the Ethiopian and other "central"

land masses. Bearing in mind the Oligocene fossil traces and the

lack of good ant fossils in earlier levels, it seems likely that the

Ectatommini go back to or slightly beyond the beginning of the

Tertiary. It may be guessed that the present peripheral contrac-

tion of the Ectatommini is due, at least in part, to the pressure
of the rising Myrmieinae. The beginnings of a diversified myr-
micine fauna are seen in the Baltic Ambei-, as well as in the

Florissant Shales, but true members of the most potent myrmi-
cine genera, Pheidolc and Crematogaster, do not appear in these

formations, nor even in later (Miocene) strata.
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Treatment of Species-Level Taxonomy

The primary purpose of this section is to revise the generic
classification of the Ectatommini, but in the course of the neces-

sary review of the literature and authentic material of nearly
all of the named forms, many species-level situations were found
to require synonymy, adjustment or amplification. Also, among
a number of previously undescribed species seen, certain ones

were found to affect generic concepts by broadening them or

by bridging what were formerly thought to be natural gaps.
For these reasons, descriptions of a few new species were neces-

sary to the primary purposes of this work
; descriptions of still

other species that do not affect generic concepts as significantly

have been omitted here, though it is hoped that these can be

treated elsewhere.

The compilation of a work of this sort also inevitably includes

a miscellany of new or under-appreciated data referring to

morphology, distribution, behavior, ecology, and variation, of

a kind lacking in the literature for most of the forms in this

tribe. In order that the required documentation backing the pres-

ent major conclusions, and also the subsidiary information,
should neither clutter the presentation of the generic data nor

become a lost by-product, I have relegated most of this matter to

an appendix, where the items are listed consecutively against
boldface numbers corresponding to the indicator numbers placed
in brackets in the text.

After synonymy and general remarks, there are listed for each

genus the currently recognized species as far as known to me.

Synonyms listed as such in Emery (1911) are omitted here.

Each species is followed by author, date and page of original

reference
;
the sources are listed more fully at the end of the

paper.
Of the many forms treated until now as varieties or subspecies,

some are rather obviously synonyms, and are treated as such with

a minimum of discussion. Varieties and subspecies of unclear

status are listed arbitrarily as species, since I feel that these names
will eventually stand or fall as species or as infraspecific variants

not worthy of formal nomenclatorial recognition (Wilson and

Brown, 1953; Brown and Wilson, 1955). I should perhaps em-

phasize that the listing of former infraspecies names as species
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here implies no real conviction on my part that these entities are

really worth the distinction; actually, I feel that most of such

names will be revealed as synonyms when the proper study of

their types has been made.
The capital letters placed in parentheses before each specific

name indicate the kind of evidence upon which the present

generic placement is directly based.

(T) indicates that type material, nidotypes, reliably type-com-

pared material, or similarly authentic specimens have been ex-

amined, in most cases by myself ; rarely, examination has been

made by other myrmecologists.

(P) means that material identified from reasonably good de-

scriptions, or from other satisfactory evidence, has been examined
and is thought to be correctly determined.

In cases where the species is not seriously questioned, but no

specimens referable to it have been seen, or if specimens seen

cannot be satisfactorily verified as to identity, no entry has been

made before the species name.

(?) signifies that, in my opinion, the species is inadequately
described for purposes of distinction and that its taxonomic status

is doubtful.

The species lists have been based on various myrmecological

compendia and basic ]iapers, and were checked against Emery's
Genera Insectorum list and the Zoological Record, 1908 through
1953. References through 1957 are included so far as I am aware
of them. I shall consider it a great favor if readers will send me
notice of the inevitable omissions for inclusion in a corrective

supplement.

Key to the genera of Ecfatomniini. based on the workers

1. Size very large, head width across eyes over 3.6 mm.; hypopygium with

an upwardly-directed comb of fine teeth on each side (Neotropical)

Paraponera Fr. Smith

Size much smaller, head Avidth across eyes under 3.6 mm.; hypopygium
without lateral combs 2.

2. Lobes of frontal carinae more or less sharply raised (sometimes vertical

and fused together), leaving the condylar bulbs of the antennae com-

pletely or nearly completely open to dorsal full-face view (Figs. 1, 23-25,
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46, 48). 8mall, compact chiefly cryptobiotic forms, usually ferruginous
in color and with reduced eyes (Figs. 45, 47) 3.

Lobes of frontal carinae horizontal or at most feebly raised, covering
or nearly covering the condylar bulbs of the antennae (Figs. 12, 36, 41, 43,

44). Mostly epigaeic foragers, but a few species are cryptobionts with

characters to match 4.

Figure 1. Proceralium arnoldi Forel, syntj'pe worker, dorsal view of

anterior part of head, from a sketch by Dr. G. Arnold. Figure 2. Ecta-

tomma ^confine Mnyr, worker (Lancetilla, Tela, Honduras), side view of

alitrunk and petiole.

Figure 3. Ehytidoponera laciniosa Viehmeyer, worker, side view of ali-

trunk. Inferior pronotal tooth indicated bj' arrow.

3. Apical antennomere strongly bulbous, its length subequal to or > the

combined lengths of the second through penultimate funicular segments

(Fig. 48) ; mandibles small, edentate (though frequently with a masti-

catory comb of short setae), largely or completely overhung by clypeus

(Widespread in tropical and warm temperate regions)

Discothyrea Roger
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Apical antennomere at most moderately enlarged, much shorter than

combined lengths of second through penultimate funicular segments;
mandibles larger, armed with 3 or more teeth or denticulae, not or only

in very small part overhung by clypeus (Figs. 1, 23-35, 45, 46) (Wide-

spread except S. America) Proceratiwm Roger

4. Inferior pronotal margins just in front of each anterior coxa with a

distinct, usually acute tooth, best seen from an oblique dorsolateral view

(Fig. 3) (rarely missing on one or both sides in individual specimens);

posterior tarsal claws always with a distinct median tooth; posterior coxae

unarmed above (Australia; N. Guinea, to N. Caledonia, s. Philippines)

Ehytidoponera Mayr
Inferior pronotal angles unarmed or forming an obtuse angle, or, in the

rare cases where the angle is present and more nearly toothlike, then the

posterior tarsal claws lack a median tooth, or else the posterior coxae are

toothed above 5.

5. Mesonotiim rounded and prominent, surrounded by deeply impressed

sutural lines ; it and the propodeum forming distinct convexities separated

by the deep transverse fissure of the metanotal remnant (Fig. 2) ; pos-

terior coxae always unarmed (Neotropical) Ectatomma Fr. Smith

Mesonotum and propodeum part of one continuous or near-continuous

profile, interrupted at most by a suture-like groove at the position of

the metanotum (rarely deep), or by an ill-defined impression in this

region; posterior coxae armed above, or unarmed 6.

6. Clypeus much modified, the median portion raised and produced as a

short, blunt triangular point forward from the antenna! insertions

somewhat over the mandibles ; antennal scrobes lateral, long and very

deep (Russian Armenia, rare) Aulacopone Arnoldi

Clypeus of normal form, broad and in one piece, not or only to a small

extent covering the mandibles (Figs. 12, 41, 43, 44) ; antennal scrobes

distinct and deep in only a few species 7.

7. Dorsum of head without a median costa as distinct from other sculpture,

or, if with a costa, it is short or not fully continuous (Figs. 41, 43, 44),

and either the posterior coxae are toothed above (Figs. 17-20), or else

the alitrunk and petiole are predominantly smooth and shining (Neo-

tropical, Indo-Australian) Gnamptogenys Roger
Dorsum of head with a distinct median costa from clypeus to vertex, con-

tinuous across frontal triangle (Fig. 12) ; posterior coxae unarmed above

(Fig. 13) ; head and alitrunk thickly sculptured, usually hairy and

pubescent and in large part opaque 8.

8. Tarsal claws each with a prominent basal lobe and a large submedian

tooth; propodeum with paired long teeth and petiole produced pos-

terapically as a single long spiniform tooth (Figs. 7-11) ; palpal formula



188 BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY

6, 4. (Neotropical) Acanthoponera Mayr
Tarsal claws without prominent basal lobes, submedian tooth often absent,

particularly on claws of posterior legs; propodeum and petiolar summit

unarmed or with short teeth (Fig. 13); palpal formula 4, 3 or less (S.

and C. America to Mexico; Australia, N. Zealand) . . Heteroponera Mayr

THE GENERA
ACANTHOPONERA MaYR

§ Ectatomma subgenus Ac-anthoponcra Mayr, 1862:732. Type: Ectatomma

(Acanthoponera) mucronatum = Po7iera viucronata Eoger, 1860, by desig-

nation of Emery, 1911.

< Acanthoponera, Emery, 1911, p. 35; nee male.

^Acanthoponera subgenus Acanthoponera, Wheeler, 1932b: 190.

It has already been shown (Brown, 1952c) that Heteroponera

Mayr is the prior name for a group of species included by Emery
in Acanthoponera, and ranked as subgenus Anacanthoponera by
Wheeler (see below). Heteroponera deserves to be regarded as a

separate genus on present evidence.

The species remaining in Acanthoponera as defined here are

medium-sized ants (workers ranging from 5 to 10 mm. in out-

stretched length), generally of a yellowish or tan color, with

large, convex eyes and shallow aiitennal scrobes. The propodeum
bears a pair of teeth or spines (long and slender in worker),
and the apex of the petiolar node is produced dorsocaudad as a

slender subconical spine with a more or less acute tip. The tarsal

claws are very well developed, and each has not only a strong
submedian tooth, but also a prominent, narrow lobe resembling
a third tooth. The palpi of the female and worker are segmented

maxillary 6, labial 4 (this seems to be the formula in the single

male available, although the basalmost segment in each of the

palps of this specimen is not properly visible under the partly-

retracted maxillae and labrum) ;
this formula is the primitive

one for the Formicidae, and it is not known to hold in any other

ectatommine genus. The palpi are long and slender as compared
to those of other ectatommines. The characters above are those

expected of an epigaeic, nocturnal forager that climbs trees or

other vegetation, habits now confirmed by observations of Weber

(1939) and Wilson (personal communication) on A. minor.
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The females of Acanfhoponcra, where known, are winged,

slightly larger than workers from the same nest, and differ from
the workers in the same ways that ponerines most often do. The
female propodeal teeth are usually less well developed than in

the worker. The color is the same or nearly the same as in the

corresponding workers. The forewings have "complete" venation

of the type of Ectatonima, l)Ut the hind wings differ from those

of Ectatomyna in that they lack the anal lobe. In the single

Acanfhoponera female available with wings, there is no trace of

the first radial crossvein remaining, although such traces are

present in the male specimen seen.

The male of this genus is known to me only from a single speci-

men sent by Father Borgmeier ;
I believe that this is the first true

AcantJioponera male to be recorded. It will suffice here to de-

scribe this male as like a larger, more slender Heteroponera
with tarsal claws as in worker-female Acanfhoponera. A further

notable character is the very extensive ventral excavation of

the gaster ;
the cavity involves large parts of the second and

following segments, and even the posteroventral border of the

postpetiole. No such conformation exists in the few Heteroponera
males I have seen, nor does it occur in other genera of ectatom-

mines. More species must be examined in the male sex before we
know whether or not this is a generic, or only a specific, character.

The general color of this male is ferruginous yellow. The eyes
are large, convex, and medially emarginate ;

the ocelli are large
and clear. As already mentioned above, the male specimen seen

has traces remaining of the first radial crossvein, visible in good
light as tenuous veinlets extending downward from R toward

Rs, but not reaching Rs before they fade out.

Acanthoponera is a rarely collected genus, less than a score

of separate collections having reached myrmecologists to my
knowledge. Nothing is known of its nesting habits or food, and
the larva has never been seen, so far as I can learn. The genus
is restricted to the Ncav "World, Avhere it is known to range from
Veracruz south into northwestern Argentina. Apparently it is

restricted to forested country, although information on this is

scanty. Probably an increase in night collecting in the tropics
will give us more insight into the biology of this most interesting

generalized ectatommine.
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Eight names have been proposed for forms in the genus Acan-

thoponera, each based on one or two type specimens only. Ma-

terial, whether determined or undetermined, is very scarce in

collections, and the wide scattering of type depositions adds to

the difficulty of revision at species level. Among the 21 w^orker

and female specimens I have seen from 15 nests or individual

collections, there appear to be only five distinct entities, each of

which may represent a distinct species. It should be emphasized,

however, that no real idea of species variability or species limits

can be securely gained from such limited material. It is possible

that all 21 specimens actually belong to one or two species

only.

Figures 4-6. Acanthoponera spp., workers, dorsal views of first two gastric

segments. Fig. 4, A. minor. Fig. 5, A. mucronata. Fig. 6, A. pernvmna sp.

uov., liolotypc. All drawn to same scale.

Of the five kinds, two have the "unconstricted" type of gaster,

in which the second gastric segment is narrower than the post-

petiolar segment in which it is based, and from which it issues

without notable constriction, tapering from this point toward

the apex, as shown in Figure 4. Of the two kinds with uncon-

stricted gaster, one averages a little smaller and has a petiole

shaped as in Figure 9
;

to this kind belong the holotype of

schwarzi, the cotypes of sphiinodis, and a specimen taken in

Veracruz by Wilson. The type of spininodis before me has the
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head distinctly broader than in the Guatemalan or Mexican speci-

mens, but the diiferenee is not great enough to warrant continu-

ing spininodis as a species apart from minor, which name I think

should apply to the first unconstricted-gaster kind. In applying
this name, I am relying on Forel's statement concerning the

small size of minor, and also the fact that his type locality is

Teapa, Tabasco, near the known localities for this species in

Mexico and CTuatemala from which my specimens have come.

Forel also states that the spine of the petiolar node in minor is

less strongly elevated and forms less of an angle with the node,

which, if I interpret the statement correctly, applies well enough
to the specimens here assigned to minor.

The second kind with unconstricted gaster is represented in

my collection by a worker from Hamburg Farm, Santa Clara

Prov., Costa Rica (F. Nevermann), and by three workers from

6 miles west of Santo Domingo de los Colorados, Pichincha,
Ecuador (leg. E. I. Sehlinger and E. S. Ross). The average size

is a little larger than in minor (average head width, without

eyes, ca. 1.04 mm., as against a head width of 1.00 mm. or less

in minor), and the node is thicker from front to rear, with the

spine elevated a bit more strongly (Fig. 10). The Costa Rican

specimen is light yellowish ferruginous in color (teneral ?), and
the Ecuadorian workers are considerably darker, yellowish-

brown. The metanotal groove is represented by a distinct im-

pressed line, averaging more distinct than in minor. 1 doubt

whether these specimens belong to minor, and their correspond-
ence with other described species seems doubtful also

; perhaps

they represent an undescribed species, and it seems best to de-

scribe and name them formally, in view of the probabilities, as

Acanthoponera crassa sp. nov. [2].

Among the three kinds with constricted gaster, the smallest is

represented by a single, winged female taken at Agudos, Sao

Paulo State, Brazil (December 15, 1955), at light by W. W.
Kempf. This specimen has a peculiarly-formed petiolar node

(Fig 11), and the gastric dorsum is shining, with small, sep-

arated punctulae. The gastric constriction is distinct, but not

especially strong. I cannot match this female with any known

species, but it seems best to wait for material in which workers
are associated before deciding whether it should be named.
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Of the kinds with constricted gaster, one of intermediate-to-

large size corresponds well to the types examined of mucronata,

wagneri and goyana (Figs. 5, 8), and is nndonbtedly the form

described by Donisthorpe as plaumanni. This, the commonest
form in collections, is known from Kio de Janeiro and Goias State

in Brazil southward into northwestern Argentina and Bolivia.

Through the kindness of Dr. G. Steinbach, of the Zoologisches

Museum, Humboldt Universitat, Berlin, 1 have been able to see

Fibres 7-11. Acanthoponera spp., side views of petiolar node. Fig. 7,

A. peruviana sp. nov., holotype worker. Fig. 8, A. nucronata worker from

Beni E., Bolivia. Fig. 9, A. minor worker from Trinidad (syntype of

A. spinnodis Weber). Fig. 10, A. crassa sp. nov., paratype worker from

Ecuador. Fig. 11, A. sp. indet., female from Agudos, Sao Paulo, Brazil.

All drawn to same scale.

Roger's mucronata type. Roger called the dorsa of postpetiole

and succeeding segment, "dicht runzlig punktirt," which fits

the next species discussed below better than it does this one.

There is some size variation among different samples : wagneri

type worker and three workers from Rurrenabaque, Beni, Bolivia

(Mann leg.) average rather smaller (HW without eyes, 1.37-1.44
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mm.) than those from the vicinity of Rio, where HW may reach

1.63 mm. in the worker. Cephalic indices are much the same in

all of these samples, ranging from 90-94. Donisthorpe cited

directly only larger size as a distinction for his plaumanni, but,

although he stated that he had checked previous descriptions, it

seems that he did not realize that there was no significant dif-

ference between his measurement and the one given originally

bj- Roger. The plaumanni type is thus probably only an average

specimen of mucronata.

The third kind of Acanthoponera with constricted gaster is

near the previous kind (mucronata) in size; its HW without eyes
is about 1.55 mm., and its cephalic index is similar (93), but its

gaster is even broader and more depressed, particularly the sec-

ond segment (Fig. 6). The second segment is also distinctive

in having a semicircular impression extending from the impressed
band along the posterior border forward into the raised portion
of the tergite (Fig. 6). The petiole is of a particular conforma-

tion ( Fig. 7 ) ,
and the gastric dorsum is decidedly more coarsely,

closely and irregularly punctured than in the preceding forms,

perhaps conforming to Roger's "dicht runzlig punktirt,
"

based,
of course, on a female. We know that the female of mucronata has

gastric punctation much like that of its worker, so the sculptural
character is not just a caste or allometric difference. I have seen

only a single worker of this last kind, from Tingo-Maria, Peru,
but this is so distinct from the previously described species, in-

cluding the closely related mucronata, that I have little hesita-

tion in describing it as a new species, A. peruviana sp. nov. [1].

There is one named form of the genus that we have yet to

consider: A. goeldii Forel. Dr. Wilson has examined the A.

goeldii type and has compared it directly with A. minor. He
feels that the two are different species, although their size is

about the same. His quick sketch of the profile of alitrunk, petiole

and gastric dorsum as seen from the side, and his description
of the coarse sculpture and pilosity, particularly the rough, con-

tiguous punctation of the gastric dorsum, are reminiscent of

these features in peruviana, just discussed above, although the

latter would of course be much larger than goeldii. At present,
we know nothing directly of the size variation of either peruviana
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or goeldii, but judging from the size variation known for mucro-

nata, minor and crassa, it does not seem likely that peruviana
and goeldii are large and small forms of one and the same species.

The possible relationship of these two species should, however,
be kept in mind in the future.

To summarize the present and provisional species-level taxon-

omy of Aca.yithoponera, we may recognize five reasonably distinct

species at present named : mncronata, peruviana, minor, crassa

and goeldii. A stray female seen cannot be referred with safety
to any described species.

AcANTHOPONERA species

(T) crassa Brown, sp. nov. C. America, Ecuador [2, Fig. 10]

(T) goeldii Forel, 1912b: 34. n. status c. Brazil

(P) minor Forel, 1899a :9. n. status s. Mexico to Triuidad [2, Figs. 4, 9]

(T) —schwarzi Wheeler, 1923b: 188. n. syn.

(T) ^ s^nMmodis Weber, 1939:97. ii. syn.

(T) mucronata (Roger), 1860:299. s. Brazil, n. Argentina, Bolivia [1,

Figs. 5, 8]

(T) = wagneri Santschi, 1921 :84. n. syn.

(P) = plaumanni Donisthorpe, 1938:140. n. syn.

(T) ^ (701/ona Borgnieier, 1939:418. n. syn.

(T) peruviana Brown, sp. nov. e. Peru [1, Figs. 6, 7]

Heteroponera Mayr
^ Heteroponera Mayr, 1887:532. Type: Heteroponera carinifrons Mayr,

1887, monobasic.

< Acanthoponera Mayr et auct.

> Paranoinopone Wheeler, 1915b: 117. Type: Paranomopone reUcta Wheeler

1915, monobasic, n. syn.

^Acanthoponera subgenus Anacantlioponera Wheeler, 1923b: 176. Type:
Ponera dolo Roger, 1860, by original designation. Synonymy by Brown,
1952c.

> Heteroponera (reinstated), Brown, 1952c.

See discussion of synonymy under Acanthoponera, above.

Wheeler's Paranomopone was set up for the sole aberrant species

relicta, segregated chiefly because of its well-marked scrobes

and its angulate humeri. But other Heteroponera show lesser

development of the scrobes, varying with the species, so that

the difference is reduced to one of degree. Angulate humeri are

found also in H. leae.
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Essential characters of the workers are given in the generic

key. IMost known females of Heteroponera {hroinii, carinifrons,

dolo, imheUis, rclicta) are wingless and ergatoid, but those of

dentinodis and schwebeli have normal wings before nuptial flight.

The few known males of Heteroponera have the u.sual gastric

shape of other ectatommines, with no excavation beneath. The
relicta worker palpi are segmented 4, 3

;
hrouni and imhellis

both have 3, 3 (my dissections) ;
Kusnezov (1954) claims that the

worker of H. dolo has 3, 2. In general, the species of the genus
are small in size and form small colonies in soil, rotten wood or

epiphyte masses. The distribution is discontinuous, with four

species in Australia and New Zealand and six or seven in the

New World tropics south into Chile.

Figures 12 and 13. Heteroponera inca, sp. nov., paratype worker. Fig. 12,

full-face view of head. Fig. 13, side view of petiolar node and adjacent

structures.

Heteroponera species

(T) hrouni (Forel), 1892:335. n. comb. N. Zealand: North I. [5]

(T) =fcirfci (Wheeler), 1923b: 184. n. syn.

(P) fan?i!/ro7i.s Mayr, 1887:533. Chile [3]

(P) denfijiodis (Mayr), 1887:541. n. comb. s. Brazil, Bolivia [3]

(P) do?o (Eoger), 1860:293. n. comb. se. Brazil to n. Argentina [3]

(P) =aurea (Forel), 1913c: 203. n. sjti.

(P) f?nbe??!s (Emery), 1895b :346. n. comb. sw. and e. Australia [4]
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(P) —hilaris (Forel), 1895 -.421. n. syn.

(T) =scai>ra (Wheeler), 1923b: 181. n. syn.

(T) =occidentalis (Clark), 1926 -AT. n. syn.

(P) =ni^ra (Clark), 1930:6. n. syn.

(T) inca Brown, sp. uov. sw. Colombia [3, Figs. 12, 13]

(?) mermfs (Emery), 1894:143. n. comb. se. Brazil [3]

(T) Zeae (Wheeler), 1923b: 181. n. comb. N.S.Wales

(T) mierops Borgmeier, 1957:112. se. Brazil, Colombia [3]

(?) panamensis (¥ore\), 1899a -.9. n. comb. Panama [3]

(T) relicta (Wheeler), 19ir)b:118. n. comb. n. Queensland

(T) schwebeli (huedevwaldt), 1918:54:. n. comb. se. Brazil [3]

Note : Among the new combinations, relicta is transferred from

Paranomopone, and the rest ironi Acantlioponcra. Santsehi's

Acanthoponera (Anacanthoponera) reichenspergeri is now put
in Gnamptogenys [74]. Heteroponera niinuta Kusnezov (1954:34)
is a nomen nudum so far as I can determine at present.

Key to known Australian-New Zealand

species of Heteroponera Mayr— workers

1. Petiole tapering dorsally to an acute upwardly-directed tooth (e. N. S.

Wales) leae (Wheeler)

Petiole rounded or subtruncate above, without an acute tootli at the

summit 2

2. Humeri angulate as seen from above; antennal scrobes distinct and deep,

each surrounded by a fine, sharp carina and divided for much of its

length by another (u. Queensland, rainforest) relicta (Wheeler)

Humeri evenly and gently rounded as seen from above; antennal scrobes

at most shallow, not distinctly bounded or divided 3

3. Petiolar node seen in lateral view profile fully erect, both anterior and

posterior faces sloping very slightly inward toward the apical face, which

is horizontal (e., s., sw. Australia) imbellis (Emery)
Petiolar node seen in lateral view profile slightly inclined posteriad; the

anterior nodal face sloping posteriad, apical face sloping upwards toward

the rear; posterior face feebly concave, overhung by the posterodorsal

angle, which projects slightly posteriad (N. Z.) broiini (Forel)

Key to known New World species of

Heteroponera Mayr— workers

1. Eyes minute, with only a very few facets; body size small, color ferru-

ginous yellow, petiolar node thick scale-like, unarmed above (se. Brazil,

Colombia) microps Borgmeier
TT^TT-cic! loTrpia Ttri+Vi momr fliG+i'n/>f filr^pfa 9.
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2. Full adult color black or dark piceous; petiolar node unarmed above

(Chile) carinifrons Mayr
Full adult color testaceous to dark reddish-brown, but not black; petiolar

node with or without a posterodorsal tooth-like process or angle 3.

3. Propodeal teeth well developed and acute, longer than half the distance

between the centers of their bases and longer than broad at base; occi-

pital angles each forming a prominent subtruncate lobe (best seen from

side) (Figs. 12, 13); posterodorsal petiolar tooth present and acute;

color deep reddish-brown, (sw. Colombia) inca sp. nov.

Propodeal teeth reduced or obsolete, never half as long as the distance

between the centers of their bases 4.

4. Large ferruginous yellow species, HL 1.20 mm. or more, with well devel-

oped but blunt tooth on apex of petiolar node ; small but distinct extra

(submedian) teeth on all tarsal claws (se. Brazil to n. Argentina) . .

dolo (Eoger)
Smaller species, HL 1.15 mm. or less; full adult color yellowish to reddish-

brown; tarsal claws without distinct submedian teeth, at least on posterior

legs 5.

5. Head relatively narrow (CI < 85) ; petiole in all sizes of workers ter-

minating in a bluntly rounded posterodorsal border, without tooth or

pointed process, petiolar node nearly or quite as long as high and as long

as broad (se. Brazil) schweheli (Luederwaldt)
Head broader (CI > 85) ; larger workers with a small, acute tooth on

the posterodorsal petiolar border, this tooth vestigial in many smaller

workers
; petiolar node compressed from front to rear, distinctly higher

than long and much broader than long (s. Brazil, Bolivia)

dentinodis (Mayr)

Judging from the original description, Emery's inertnis would

key to couplet 5, and it is probably the same as either schweheli

or dentinodis. It is possible, but perhaps not likely, that the

large and small workers of dentinodis represent different species.

[3] H. panamensis apparently runs to couplet 5, but we do not

know enough about it to kev it further.

Rhytidoponera Mayr
Ectatomma subgenus Ehytidoponera Mayr, 1862:731. Type: Rhytido-

ponera araneoides = Ponera araneoides Le Guillou, by designation of

Emery, 1911.
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'^ Rhytidoponera subgenus Chalcoponera Emery, 1897a: 548. Type: Chalco-

ponera mctallica z= Ponera metallica Fred. Smith, by designation of

Emery, 1911. Synonymy by Brown, 1953b :2.

= Rhytidoponera, Emery, 1911:36-39, including subgenera Bhytidoponera -f-

Chalcoponera. 1914:397.

= lihytidoponera -\- Chalcoponera, Wheeler, 1922:643-644. Clark, 1936:14-

15. 1941:71.

This genus is distinguished by means of its dentiform inferior

pronotal angles, each of which is situated, pointing downward,
just in front of the fore coxa (Figure 3). These teeth are some-

what variable in shape, and at times their apices are blunt, but the

sides are usually more or less concave, so that in basic form,

the w^hole tooth is acute. Viehmeyer (1912) claims that the

teeth are occasionally absent from some of his New Guinea

examples, but it may l)e that he merely overlooked them in

specimens that had the sternal plate of the prothorax in the

dropped position, masking the silhouette. In such specimens, the

tooth can be seen, with difficulty, only if the alitrunk is viewed

from above and to one side, obliquely. Out of several thousand

specimens of this genus, representing nearly all of the species

from all over the range, I have seen only two specimens in which

the inferior pronotal angles w^ere absent or so reduced as to

hardly deserve the term "tooth," and in one of the two cases

this condition occurred on only one side of the insect. Clearly,

absence of the pronotal teeth is an extremely rare occurrence of

secondary nature, and perhaps represents a pathological condi-

tion.

Other characters of importance in generic diagnosis : well de-

veloped tooth present near midlength on all tarsal claws; pos-

terior coxae unarmed above ; promesonotal suture complete, ap-

parently not ankylosed ; eyes always present and well developed.

Palpal segments, worker and female, appear to be constant at

3 maxillary, 2 labial, as based on dissections of several specimens
each of aurata, incisa, spoliaia, taurus, impressa, metallica.

Males dissected {impressa, mayri) had 5 maxillary, 3 labial.

The basal maxillary segment is very short in both sexes. Wing
venation of both sexes as in Ectatomma, but anal lobe of hind

wing absent.
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A few species in related genera (e.g. Ilcteroponera) may bear

a more or less angulate projection of the lower pronotal border

corresponding to that of Rhytidoponera, but never so well marked
as it usually is in the latter

; furthermore, these species differ in

one or more of the other characters, i.e., the posterior tarsal claws

lack a distinct median tooth, or there is a tooth on the dorsal

surface of the coxa, etc. In a few of the medium-sized and smaller

species of Rhytidoponera, presumably closest to the generalized

stock, normal winged males and females occur together in a pro-

portion of nests in the same season at a given locality, and ap-

parently nuptial flight and nest-founding occur much as in

other generalized ponerines. In most species, however, true

females become very scarce or absent, and their place is taken in

whole or in part by fertile workers or by very worker-like erga-

toids (Brown, 1953b; C. P. Haskins, in Hit.) ;
the males are pro-

duced over a wide season, which may in some cases last virtualh'

the year around, and mating is accomplished when the males

fly to another nest singly. Details of mating, reproduction and

nest-founding in these forms remain to be clarified.

Larval morphology is discussed by the Wheelers (1952a: 124-

127). Pupae are enclosed in rather dark-colored cocoons in the

nests I have seen; the color approaches black in some arid-land

Australian species. The male genitalia, at least in dissections

of R. impressa, R. metallica and R. mayri, show only slight

interspecific variation, and there appear to be no significant

variations in these organs from the general plan as seen in other

ectatommines. In particular, the volsella is very similar in outline

to those of Ectatomma and the myrmicine genus Myrmica. The

hypupygium shows differences in outline of the posterior border,

l)ut these are slight and in no case approach spectacular aberra-

tions such as the forked member of Faraponcra males.

Rhytidoponera ranges in Australia and adjacent islands. New
(luinea. New Caledonia and neighboring parts of Melanesia in

the east (but misses Fiji and New Zealand) ;
westward it ranges

to Timor, the Moluccas, and even to the southern Philippines
fas based on a single series of the widespread form araneoides,

collected by J. AV. Chapman near Dumaguete, Negros Oriental).

Considerable adaptive radiation has aftVcted the genus, resulting
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in around 100 known, validly-named species ;
the total will un-

doubtedly surpass 150 as collections become more complete. One

large group of forms of increased size has taken up xeric niches

in Australia (e.g., mayri, punctata), and has produced rain-

forest-inhabiting species in Melanesia (e.g. strigosa, laciniosa) ;

both of these ecological types tend to be dark, piceous or black

in color. Members of the same group living in savannah or open-
woodland areas of northern Australia are often reddish or ferru-

ginous in color. Perhaps the most successful and abundant life-

forms are represented by the smaller species of the metallica and
victoriae groups, strongest in eastern and southern Australia.

These are among the most plentiful and conspicuous of Austral-

ian ants in many localities, and they seem in many ways to take

the place of general-feeding myrmicines, particularly Myrmica,
in the northern countries

; indeed, such species as the common

greenhead ant, B. metallica, apparently play a role in the

Australian environment that is relatively more important than

that of the commonest of Myrmica species in most parts of the

Northern Hemisphere. R. metallica and R. victoriae are common
even in lawns and gardens in some Australian cities, and the

former is respected for the potency of its sting, which produces
a dull, lasting ache out of all proportion to the size of the insect.

There exists very little detailed information on foraging and

feeding habits of this genus. The species vary greatly among
themselves, and according to season, in diurnation of foraging.

R. metallica is, in general, a predominantly daytime-foraging

species, while R. mayri and other large deserticolous species

forage mostly at night, at least during warm weather. Foraging
is mostly limited to the ground and low plants, except in the

rain-forest, where some species may normally live and forage in

arboreal situations. Even in southern Australia, however, there

are some species {anceps, aspera) that have been found running
on tree trunks well above the ground, and perhaps most species

do this to some extent. Food consists of insect remains, and

probably in some cases honeydew is taken (Clark, 1936) ;
what

else, if anything, is gathered we do not know. Wilson will pub-
lish notes elsewhere on the foraging biology of the New Guinea

species.
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The nests of Rhytidoponcra species are usually made in the

soil, except in rain forest, where many species live in rotten

logs, and a few even in the "peat" gathered in epiphytic masses

on the trees. Soil nests may be with or without a stone or log

as cover, and if without cover, a crater or masonry dome may be

present or absent, according to species and habitat. Nests under

stones are more frequent in cooler upland districts, and masonry
domes with a very wide apical entrance ( often

' '

decorated
' '

with

pebbles or small lateritic concretions) are characteristic of some

of the larger desert species. These desert nests are externally very
similar to those built by certain arid-land Camponotus species.

The genus Rhytidoponera in the present broad sense has never

been comprehensively revised, although Clark dealt with a ma-

jority of the larger Australian species in his review of 1936.

Aside from its proposal of some fairly obvious synonymy, this

work is largely unsatisfactory as a revision, the basic failure

being a lack of proper emphasis on the constant differences sep-

arating species, where such differences exist. Apart from the

inadequacies of this revision and of the material upon which it

was based, however, the larger Australian species are particularly

difficult taxonomieally. Many of the entities (species or super-

species) have vast, but strikingly discontinuous ranges, with more

or less distinctly different populations completely isolated one

from the next by great stretches of inhospitable country. The

related questions of just how continuous this isolation is, and

whether and to what extent such populations should be formally

named, require much more study than Clark gave them, or than

I can give them here.

Emery (1912) offered a brief review and key covering the

.smaller "Chalcoponera" species that is useful, but far out of

date. Some revision of this group was completed by Brown

(1954b), but basic revisionary work needs to be extended to

the entire Australian fauna of the genus before a workable

key will be possible.

Wilson [6], in his manuscript revision of the ants of Melanesia,

has covered the Rhytidoponcra species of that region and con-

structed a key to the species, so I shall for the most part avoid

mention of Melanesian forms here. As a result of his cooperation

during and after his trip to Melanesia and his subsequent tour of
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the European museums, I am able to list new synonymy confirmed

by him, some of which is drawn from his manuscript study. I

have revised and keyed the New Caledonian species in this work

At the time of his death in 1956, Clark had completed part of

a manuscript dealing with the Australian Rhytidoponera and
other ectatommines, but the status of this work at present is not

clear. It is to be hoped that Australian and other interested

specialists will soon be able to undertake a full revision of this

difficult but \evy important continental fauna of the genus [8].

Rhytidoponera species

Excluded from this list are names placed in synonymy by
Clark (1936) and Brown (1954b) ;

Ponera ruginoda Fr. Smith

was placed in Rhytidoponera by Emery (1911), but is omitted

here since the name was based on the male of Myrmecia pilosula

Fr. Smith (Brown, 1953c).

(T) atdomiRoZis Viehmeyer, 1912 :4. ii. stntus. N. Guinea [6]

(P) acanthoponeroicles Viehmeyer, 1924:227. N. Caledonia [33]

(P) aciculata (Fr. Smith), 1858:104. e. Australia [9, 20]

(P) =ZaeOTor Stitz, 1911:352. n. syn.

(T) aenesoens Emery, 1900:312. N. Guinea [6]

(T) fljiceps Emery, 1898:233. e. and sw. Australia [12]

(T) araneoides (Le Guillou), 1842:317. Melanesia, etc. [6]

(T) =rugosa (Fr. Smith), 1859:143. syn. Donisthorpe, 1932 : 454.

(T) =/ro(7<7o«iForel, 1910:10. n. syn. Wilson

= arcuata Stitz, 1911 :352. n. syn.

(P) = impresshiodis Stitz, 1912:498, n. syn. Wilson

(P) 1= ceramensis Viehmeyer, 1914b: 112. n. syn. Wilson

(P) a^pera (Roger), 1860:308. se. Australia [7]

atropurpurea Emery, 1914:396. ne. N. Caledonia [33]

(P) owra^a (Roger), 1861b:169. n. Australia

(T) fear?!ardi Clark, 1936:54. n. Queensland
barreiti Clark, 1941 :81. c. Australia

(P) ftoreaZis Crawley, 1918:88. n. status. Australia: Darwin dist. [11,28]

(P) = brunnea (Clark), 1941:86, n. syn.

(T) mrmaia Clark, 1936:54.

(T) celtinodis Wilson, ms. sp. nov. N. Guinea [6]

(T) cerastes Crawley, 1925:584. nw. Australia

(P) chalybaealEimevj, 1901 -.51. se. Australia [7]

(T) chnoopyx Brown, sp. nov. n. Queensland [16]
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(T) clarki Donisthorpe, 1943:115, uoui. pro hilli (Clark) Queensland [32]

(P) — obscura Forel, 19001) :60, nee Emery, 1896. n. s.ni.

(T) = hilli (Clark), 1941 :8n, nee Crawley, 1915. n. syn.

(T) convej-a (Mayr), 1876:92. o. Australia [13, 19]

(P) cormita Emery, 1895b :347. n. Queensland

(P) crassinodis Forel, 1907:270. W. and e. Australia

(P) rr!.s?a^a (Mayr), 1876:91. N. S. Wales, s. Queensland

(P) croesn^ Emery, 1901:50. e. N. S. Wales, se. Queensland [7]

(T) douglasi Brown, 1952b: 137, nom. pro levior Crawley sw. Australia [17]

(iubia Crawley, 1915:132. Australia: Darwin dist.

(T) (rre/zHfa Clark, 1936:78. C.Australia

(T) /e/TH^wieo Clark, 1936:48. nw. Queensland

flavicorni^ Clark, 1936:64. W. Australia

flavipes (Clark), 1941:84. S. Australia

( ?) flindersi Clark, 1936:60. R. Australia [17]

(T) /oreZi Crawlej-, 1918:87. Australia: Darwin dist.

(T) /oi'e?oZafa Crawley, 1925:581. sw. Australia

(T) fitlgens (Emery), 1883:14:8. N. Caledonia [33]

(T) ^ socrifZa Emery, 1914:395. n. syn.

fuliginosa Clark, 1936:47. ne. S. Australia

ffreavesi Clark, 1941:81. n. Queensland

grcgoryi Clark, 1936:47. ne. S. Australia

(T) 7(aert:e?i Forel, 1910:15. Queensland: C.York [30]

lianieli Forel, 1913b: 660. Timor

(T
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(P

(P
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(T
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(P

(T

hilli Crawley, 1915:131. Australia: Darwin dist. [18, 32]

impressa (Mayr), 1876:92. e. Queensland [7]

incisa Crawley, 1915:132. c. Australia [17]

inops Emery, 1900:312. N. Guinea [6]

= striata Donisthorpe, 1949b: 744. n. sjti. Wilson

inorna^a Crawley, 1922:436. n. status sw. Australia [14]

= carhonaria Wheeler, 1934:139. n. syn.

Tcurandensis Urowa, sp.-ROv. n. Queensland [15]

laciniosa Viehmeyer, 1912:5. N. Guinea [6, Fig. 3]

= petiolata Viehmeyer, 1912:5. n. syn. Wilson

lamellinodis Santschi, 1919b :327. n. Queensland [30]

?a!iceps Forel, 1915b: 12. n. Queensland [25]

maledieta Forel, 1915b:15. n. status n. Queensland [21, 31]

maniae Forel, 1900b: 57. S. Australia, w. N. S. Wales [18, 19
1

z=z spatiata Forel, 1900b :58. n. syn.

mayri (Emery), 1883:150. arid s. half of Australia [20]

= glabrior Forel, 1907:268. n. syn.

= quadriceps Clark, 1936 :30. n. syn.

= stridulator Clark, 1936 :37. n. syn.
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(P) =z occidentalis Clark, 1936:39. n. syn.

(P) = petiolata Clark, 1936:41, nee Viehmeyer, 1912, n. syn.

(P) = dixoni Clark, 1936:46. n. syn.

(T) metallica (Fr. Smith), 1858:94. Australia, except far n. [14,21]

(T) =: purpurasce)isWhee\ev,1915c:805. n. syn.

(T) = varians Crawley, 1922:436. n. sjti.

(T) = caeciJme Vielxmeyer, 1924:227. n. syn.

=: pulchra (Clark), 1941:86. n. syn.

(T) micons Clark, 1936:62. W.Australia

(T) mw-aMZis Clark, 1936:29. c. Australia [20]

(T) TieraStitz, 1912:500. n. status N. Guinea [6]

(T) = major Stitz, 1912:501. n. syn. Wilson

= gagates Donisthorpe, 1941 :51. n. syn. Wilson

(T) = u'fli^ieMensis Donisthorpe, 1942:703. n. syn. Wilson

(?) nigra Clark, 1936:81. S. Australia [19]

(T) niftda Clark, 1936:45. w. N. S. Wales

(T) n.orfi/era Emery, 1895b: 348. e. N. S. Wales, se. Queensland

(P) riMfZa^a (Mayr), 1876:91. Queensland

(T) riMmeensisE. Andre, 1889:221. N. Caledonia [33]

(T) = act/pMWcto Emery, 1914:396. n. syn.

(T) peninsularis Brown, sp. nov. C. York Peninsula [27]

(T) pt7o5«Zo Clark, 1936:80. w. N. S. Wales

(T) pulcliella (Emery), 1883:149. N. Caledonia [33]

punctata (Fr. Smith), 1858:104. S. (and W.?) Australia [17]

(T) pMWcti^/ero Crawley, 1925:582. sw. Australia

(?) pwnctii;en^m Forel, 1900b: 56. n. status N.S.Wales

(P) purpurea (Emery), 1887:444. N. Guinea, n. Queensland [6, 7]

(P) reflexa Clark, 1936:76. Australia: Darwin dist. [22]

(P) re/iew.iaia Forel, 1893:458. Australia: Darwin dist. [23]

(P) rotundiceps Viehmeyer, 1914a :28. n. N. Guinea [6]

(P) rufescens Forel, 1900b :58. n. status e. Queensland [13]

riifithorax Clark, 1941:82. n. Australia

(P) rufiventris Forel, 1915b: 11. n. and W. Australia [24]

(T) rw/om>ra Clark, 1936:58. sw. Australia [17]

(P) sca&erTOna Emery, 1895b: 347. n. Queensland [10]

(T) = malandensis Forel, 1915b: 10. n. syn.

(T) scabra (Mayr), 1876:90. e. Queensland [25]

socrus Forel, 1894:236. w. N. S. Wales

(T) spoZiafa Emery, 1895b: 348. n. Queensland [25]

(T) strigosa Emery, 1887:444. n. status N. Guinea, etc. [&]

(T) = intricata Emery, 1910:533. n. syn. Wilson

(T) =otfrt'aia Stitz, 1912:499. n. syn. Wilson

= sclilaginhaufeni Viehmeyer, 1912 : 4. n. syn. Wilson
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^ 7ute7is Donisthorpe, 19-49e:403. n. syn. Wilson

suhci/anea Emery, 1897a: 548. N. Guinea, etc. [6]

= transversiriiga Emery, 1910:532. n. syn. Wilson

= aruana Karawajew, 1925 :78. n. syn. Wilson

= icaUacei Donisthorpe, 1932:474. n. syn. Wilson

tasmaniensis Hmery, 1898:232. n. status se. Australia [21]

= cristulata Forel, 1900b: 59, n. syn.

taurus Forel, 1910:12. n. and c. Australia [20, 28]

tenuis Forel, 1900b: 58. coastal n. Queensland [27]

trachypyx Browai, sp. nov. Australia: c. N. Territory [28]

fwraeri Forel, 1910:14. Queensland: C.York [30]

tyloxys Brown and Douglas, sp. nov. W. Australia [29, Figs. 36, 37]

versicolor Brown, sp. nov. mts. of N. Caledonia [33]

victoriae E. Andre, 1896:261. e. Australia [15, 31]

= modesta Emery, 1895b: 348. n. syn.

= scrobiculata Forel, 1900b: 59. n. syn.

= cedarensis Forel, 1915b: 15. n. syn.

violacea Forel, 1907:269. n. status W. Australia [13]

= opacior Crawley, 1925:583. n. syn.

viridis (Clark), 1941:83. ne. S. Australia [26]

wilsoni Brown, sp. nov. N. Caledonia [33]

yorlccnsis Forel, 1915b: 12. Queensland: C. York

Paraponeea Fr. Smith

=^ Paraponera Fr. Smith, 1858:110. Tj^je: Paraponera clavata = Formica

elavata Fabricius, monobasic.

= Paraponera, Emery, 1911:27.

This monotvpic genus, exclusively neotropical, is well known
and easily recognized from its giant size. Smith correctly noted

the palpal segmentation ; all castes of both sexes have a 5,3

formula. The female is winged, and both it and the worker have
the hypopygium bordered on each side by an upwardly-directed
comb of slender spinules. The male subgenital plate is in the form
of a slender, upeurved biramous fork resembling that seen in

the males of cerapachyines. The hind wings of both sexes have
a well-developed anal lobe. Weber (1946) has discussed certain

aspects of the morphology and habits, and has called attention

to the resemblances Paraponera bears to Ectatoinma. Larval

morphology is covered by G. C. and J. Wheeler (1952a :117, pi. 2,

tigs. 1-9).
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AuLACOPOXE Arnoldi

= Aulacopone Arnoldi, 1930a: 139. Type: Aulacopone relicta Arnoldi, 1930a:

140, figs. 1-5, female, monobasic.

All that is known to me about the remarkable species A. relicta

is contained in the original description, based on a single dealate

female— still the sole specimen known. The genns, if correctly

described and figured, is apparently closest to Heteroponera, but

differs wddely in the structure of the fronto-clypeal area (see

key to genera, above). The type locality is in intermediate moun-
tain forest at Alazapin, 40 km. southwest of Lenkoran in Russian

Armenia.

ECTATOMMA Fr. Slllitll

<^ Ectatomma Fr. Smith, 1858:102. Type: Ectatomma tuherculatum ^
Formica tuherculata Olivier, by designation of Bingham, 1903.

:= Ectatomma subgenus Ectatomma^ Emery, 1911:42.

^Ectatomma subgenus Ectatomma, Wheeler, 1922:643.

In the Emery-Wheeler classification, Eciaiomma included the

nominate and three other subgenera : Gnmnpfogenys, Ponera-

cantha, and Parectatomma. Mann (1922) and Borgmeier (1929)

proposed the elevation of Gnam.ptogenys to generic rank.

Santschi followed Emery and Wheeler, and even added two

more subgenera in 1929, each subgenus to include a single species.

These two names, Tammoteca and Commateta, never gained wide

acceptance, and it seems clear that both should be placed in

the synonymy of Gnamptogenys (see below). When all the

species placed under Ectatomma in the sense of Emery and
Wheeler are assembled, one finds that the asseml)lage is divided

into two distinct groups on the basis of botli adults and larvae.

Concerning the larvae, the Wheelers (1952b) say,
"
Emery ella,

Stictoponera, Ectatomma (Poneracantha) ,
E. (Parectatomma) ,

E. {Gnamptogenys) are so similar that they can be separated

only by differences of a sort that distinguish species elsewhere.

It is interesting to note that Emery in the Genera Insectorum

regarded Emeryella as very close to Gnamptogenys.''^ The
Wheelers regard Ectatomma sensu stricto larvae as quite differ-

ent from those of the genera and subgenera just listed (1952b:

657,658).
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My own studies, based on adult characters, are in good agree-

ment with the larval findings. I find several good differences

separating Eciatomma from its erstwhile sister subgenera, and
when one gets used to the idea of separation, it is even a bit

surprising that these two groups of species have been associated

in one genus for so long. The workers of the true Eciatomma
resemble in some ways those of the larger species of Bhyiidopon-
era from Australia and New Guinea, and like Rhytidoponera,

they always lack a tooth on the dorsal surface of the posterior

coxa. The build of the worker alitrunk is distinctive, with its

convex mesonotum (Fig. 2) set off on all sides by distinct

sutural grooves, and its tendency (damped in two or three

species) to develop three eminences on the pronotum ; also, several

of the species have evolved slit-shaped propodeal spiracles. The
antennal insertions are covered by translucent bullae, very

prominent and situated just within the frontal lobes, and the

petiolar node is erect and more or less angular in the worker and
female. The sexes have a well developed anal lobe on the hind

wing, a character shared with Paraponera. All tarsal claws

preserve the distinct submedian tooth.

Male genitalia are much like those of Paraponera (Weber,

1946), but the hypopygium is of the normal form. The wing
venation of both sexes is of the "complete" type, the forewing

having all of the primitive formicid elements except the first

radial crossvein. The palpi are segmented 2, 2, in worker and
female

;
the basal segment of the maxillary palp is broadened and

.strongly- compressed, but is not very short like those of Gnampto-
genys and Rhytidoponera. The apical segment of the maxillary

pulp is slender. In the male, the maxillary palp is normally

5-segmented, but occasionally the terminal segment is very
short and fused to the preceding segment, so that there are only
four movable segments. Relative lengths of segments variable,

especially the last two. Male labial palpi 3-segmented.
The species of Ectatomma are mostly widespread and rela-

tively successful insects, frequently common over wide areas of

^lexico and Central and South America, southward into northern

Argentina. Some species iquadridens, ruidum) are more usually
encountered in forested areas, while others may occur in more

open, even in arid areas (opaciventre) . E. tuberculatum is
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found in rather arid districts as well as in rain forest. The genus

is, however, rather strictly confined to those parts of the Americas

with a tropical or warm subtropical climate. The biology of two

of the common species {tuherculatHm and riiidum.) is reviewed

in a full and informative account b}- Weber (1916). Among his

more interesting observations, one maj^ note that both he and

Cook found that the eggs laid by the females became very dark

in color, whereas worker-laid eggs may in some cases remain light

in color, as is usual for other ants ; also, the larvae are capable of

some limited locomotion l)y crawling.

The species-level taxonomy of Ectatomma has been more or

less confused, partly by mixups involving muticum and edenta-

tum, also ruidum and morgani, and partly because of excessive

accumulation of infraspecific names. Most of this confusion is

rather simply dissipated when sufficient material of all the

variable species is considered at one time. However, there remain

a number of problems that can be settled only when more material

from critical areas reaches the proper collections. Outstanding

among these problems are the status of confine and aztecum, and
the two north-south species pairs in South America, lugens-

permagnum and edentatum-morgani. \A^eber {op. cit.) has

already suggested synonymy for the variants of E. tuberculatum,
and hLs suggestions are mostly formally adopted here.

Ectatomma species

(P) ocri^to Forel, 1909:254. n. status. Paraguay [42]

(T) astecum Emery, 1901:50. s.w. Mexico [34]

(?) co7ifine Mayr, 1870a: 397. "New Grauada;
"

C. America? [35, Fig. 2]

(P) edentatum Eoger, 1863:173. s. Brazil, n. Argentina [36, 41]

(P) = ins Forel, 1909:253. n. syn.

(P) = densestriata Forel, 1912b: 31. n. syn.

(P) ^ TO^'e?"sa Santschi, 1912b: 521. n. syn.

(T) ?!i5rens Emery, 1894:144. n. status. Amazon-Orinoco basins [37]

(?) viacdonagJii Forel, 1915a •.Z51. n. status, n. Argentina [36]

(P) flior^'ani Forel, 1912b: 31. Amazon-Orinoco basins [38]

(P) imiticum Mayr, 1870b: 962. n.e. Brazil: Ceara, etc.; Mexico? [41]

(P) =lobulifera Forel, 1909:254:. n. syn.

(P) opacivenlre Tioger,18Qlh:169. s. Brazil, n. Argentina [39]

(P) = concoZor Santschi, 1919a:37. n. syn.

(T) pervmgnum Forel, 1908:342. n. status, c. Brazil to Bolivia and n.

Argentina [37]
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(P) = strigosum Emery, 1894:144, nee Emery, 1887. n. syn.

(P) =coH/M«arorel, 1909:266. n. syn.

(P) =aereaForel, 1912b: 32. n. syn.

(T) p?o?i(f?en.sBorgmeier, 1939:418. s. Brazil [40]

(P) quadridcns (Fabricius), 1793:362. Panama to n. Argentina [40]

(P) ruidum Eoger, 1860:306. s. Mexico to Amazon Basin [34, 38]

(P) tuberculatum (Olivier), 1791 :498. Mexico to n. Argentina [42]

(P) z= punctigcrurn Emery, 1890b :56. syn. after Weber, 1946.

(P) = irregularis Santschi, 1921 : 83. syn. after Weber, 1946.

A key to the species of Ectatomma, based primarily on the

workers

Note : The postpetiole and first gastric segment are one and

the same. Both first and second gastric segments usually bear

coarse piligeroiLs punctures in addition to the sculpture discussed

in this key. See qualifications marked with an asterisk (*) at

end of key.

1. Second gastric segment very finely, superficially and evenly punctulo-

reticulate and opaque, the reticulation not forming striolae except pos-

sibly some very fine indistinct ones near the margins or sides, away from

the center of the disc 2

Second gastric segment in large part distinctly striate or striolate over

the center of the disc 3

2. Fine punctulo-reticulation of first gastric segment unrelieved on the

disc (but often forming fine striolation across vertical anterior face of

the tergite) (n. Argentina, s. Brazil) opaciventre Roger
Fine sculpture of first gastric segment generally overlain loosely by fine,

irregular rugulation, transversely arched in front (Amazon Basin to

Venezuela) lugens Emery*

3. First and second gastric segments, as well as head, alitrunk and petiole,

very regularly and evenly striate, similarly finely throughout 4

The second gastric segment, and often also the posterior part of the

first, with sculpture finer or otherwise contrasted to that of the anterior

half of the first segment 5

4. Individual costulae of sculpture all with rather smooth and even sur-

faces; color of full adults approaching black (Venezuela to n. Argen-
tina and Bolivia) quadridens (Fabricius)

Individual costulae of sculpture on head and alitrunk, especially on the
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pronotum, with eroded, rough surfaces, in extreme manifestation yield-

ing a beaded effect at magnifications of 80X or more; usual full adult

color dull yellowish-brown, with alitrunk and gaster patchily infuscated

above (se Brazil) planidens Borgmeier

5. Eye moderate in size, its greatest diameter approximately equal to, or

shorter than, the length of the apical antennal segment 6

Eye larger, its greatest diameter distinctly greater than the length of the

apical antennal segment 8

6. Pronotum with an obtuse, but very high and prominent median eminence

and small but distinct, subrectangular lateral (humeral) tubercles

Fig. 2) (Colombia, C. America, rare) confine Mayr
Pronotum without, or with only a very indistinctly differentiated median

eminence ; lateral tubercles or angles obsolete 7

7. Full adult color ferruginous brown, with yellowish legs and antennae;

sculpture rather coarse and irregular, wavj' or vermiculate on first

gastric segment (Peru to Trinidad; see text) morgani Forel*

Full adult color piceous to black, legs and antennae not or scarcely

lighter; transversely arched stria tion of anterior dorsum of first gastric

segment rather smooth and regular, not wavy (s. Brazil, n. Argentina)
edentatum Roger*

8. Node of petiole seen from side high, narrow, distinctly constricted near

the middle of its height; anterior half of first gastric segment coarsely

vermiculate or ruggedly reticulate-rugose (c. Mexico to Trinidad and

Ecuador) ruidum Eoger
Node of petiole seen from side gradually increasing in thickness from

apex to base; at least the anterior half of the first gastric segment with

rather regular, parallel rugulation or costation, this not or only gently

wavy 9

9. Median and lateral eminences of pronotum suppressed, usually quite

obsolete, or the laterals represented by brief indistinct dorsolateral mar-

gination; second gastric segment superficially transversely striate, the

striation spaced and partly effaced anteriorly, so that this much of the

disc is distinctly shining (Ceara, etc., in ne Brazil; fsw Mexico)
muticum Mayr

Median and (more particularly) lateral pronotal eminences developed

as more or less salient eminences or angles ;
second gastric segment

finely, densely and regularly striolate (except in some samples of

tuberculatum, but in these, the lateral pronotal eminences are very well

developed and acute) 10
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10. All surfaces of body and appendages covered with very numerous short,

erect hairs; in perfect full-face view, more than 15 erect hairs projecting

beyond the straight outline of the cheek between eye and anterior corner

of head (sw Mexico) aztecum Emery
Erect hairs present, but longer and much less abundant; in perfect full-

face view, fewer than 10 hairs (often none at all) visibly projecting

beyond the straight outline of the cheek between eye and anterior corner

of head 11

11. In perfect full-face view, the occipital border straight to feebly convex,

usually with more or less rectangular occipital angles; head coarsely

reticulate-rugose, the rugae enclosing foveae with more or less shining

bottoms ; color ferruginous except in N. South America, where some

populations are more brownish (Mexico to n. Argentina)
tuberculatum (Olivier)*

In perfect full-face view, the occipital border broadly concave; occipital

angles narrowly rounded ;
head finely longitudinally striate, with some

V-like rugules across the vertex; color deep reddish to black (c. Brazil

to n. Argentina and Bolivia) permagnum Forel*

*The form acrista Forel, from Paraguay and vicinity, is probably only a

southern extreme geographic variant of tuhercxdatum and is not keyed. The

species pairs lugens-permagna and edentatum-morgani may indicate merely

the ends of respective clines of single species. In both cases, material from

tlie crucial intermediate zone in the Amazon Basin is lacking or insufficient.

GrNAMPTOGENYs Roger
^ Gnamptogenys Eoger, 1863:174. Type: Ectatomma {Gnamptogenys)

tornatum ^= Poncra tornata Eoger, 1861, by designation of Emery, 1911.

^Ectatomma subgenus Stictoponera Mayr, 1887:539. Type: Ectatomma
coxale Eoger, 1860, by designation of Bingham, 1903. n. syn.

'^Ectatomma subgenus Holcoponera Mayr, 1887:540. Type: EoJcoponera
striatula = Gnamptogenys striatula Mayr, 1883, by designation of Emery,
1911. n. syn.

> Alfaria Emery, 1896:41. Type: Alfaria simulans Emery, 1896, monobasic,

n. syn.

> Ectatomma subgenus PoneracantJia Emery, 1897a: 547. Type: Ectatomma

(Poneracantha) Mspinosum = Ectatomma (Holcoponera?) iispinosum

Emery, 1890, monobasic, n. syn.

'^ Rlwpalopone Emery, 1897a:549. Type: Rhopalopone epinotalis Emery,

1897, monobasic, n. syn.

> Emeryella Forel, 1901a: 334. Type: Emeryella schmitti Forel, 1901, mono-

basic, n. syn.
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^ Ectatomma subgenus Mictoponera Forel, 1901a:372. Type: Ectatomma

(Mictoponera) diehli Forel, 1901, monobasic, syn. Emery, 1911.

'^Ectatomma subgenus Parectatomma Emery, 1911:44. Type: Ectatomma

triangulare = Ectatomma {Gnamptogenys) triangulare Mayr, 1887, by

original designation, n. syn.

^ Spaniopone Wheeler and Mann, 1914:11. Type: Spaniopone haytiana

Wheeler and Mann, 1914, monobasic, n. syn.

> Whcelcripane Mann, 1919:282. Type: Wheeleripone alhiclava Mann, 1919,

by original designation, n. syn.

^ Opisthoseyphus Mann, 1922:4. Type: Opisthoscyphus scahrosus Mann,

1922, monobasic, n. syn.

^Ectatomma subgenus Commateta Santschi, 1929c: 476. Type: Ectatomma

{Parectatomma) hruchi Santschi, 1922, by original designation, mono-

basic, n. syn.

'^Ectatomma subgenus Tamvioteca Santschi, 1929c: 476. Type: Ectatomma

concinn.um ;= Ectatomma concinna Fred. Smitli, 1858, by original desig-

nation, monobasic, n. syn.

'^ Emeryella subgenus Barhourella Wheeler, 1930:10. Type: EmeryeUa
(Barbourella) hanlcsi Wheeler, 1930, by original designation, monobasic,

n. syn.

The genera and subgenera here placed in synonymy have been

the subjects of long and painstaking inquiry. It was clear from

the beginning of the study that the old association of Gnmnpto-
(jenys with Ectatomrua (q.v.) within one genus was incorrect, as

Mann (1922) and Borgmeier (1929) already had indicated by
their use of Gnamptogenys as a separate generic name. It now
seems clear that Ectatomma {sensu stricto) is a phyletically
"lower" ectatommine genus, whereas Gnamptogenys and the

synonyms listed above constitute the ''upper" ectatommines.

As the present study progressed, the "upper" genera fell into

four groups, as follows :

Gnamptogenys Group (New World)
Gnamptogenys, Pnneracontha, EmeryeUa, Parectatomma, Commateta, Tair

motrca. Bar hour ella .

IIOLCOPONERA Group (New World)
/{tileopatiera, Spa)iiopone.

Stictoponera Group (Old World)
Stirtoponei-ti, Uhapahipone, Mictoponera, Wheeleripone.
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Alfaria Group (New World)
Alfaria, Opi.sthoscyphu^.

Within each group, it is uow safe to consider the genera

synonymous. The justification for this synonymy is now offered

for each group in turn.

Gnamptogenys Group

The genera and subgenera in this group have been separated

primarily' on the basis of mandibular structure, and secondarily
on alitruncal suturation, plus propodeal armament. The man-
dibular forms represented grade through from the extremes by
way of a remarkably finely stepped array of intermediate species,

assembled for the first time during the course of this study. This

series of species can be divided only by the drawing of arbitrary

lines, with no natural gaps to help in the drawing of these

lines. The other characters that have been used to divide this

assemblage of species prove useless because they are not in con-

cordance with the more conspicuous mandibular tendencies. Of

course, it is possible to eliminate the troublesome "intermediate"

species, those carrying "diagnostic" characters discordantly, bj'

relegating them to monotypic subgenera, as Santschi did with

Tammoteca and Commateta. But Santschi 's approach, whether

cynical or extremely naive, seems justly to have been shunned by
other specialists in the Formicidae.

Everything considered, it makes better biological sense to

drop the artificial generic assortment of these species. This done,
it becomes easier to recognize and describe the very interesting

phylogenetic trends in development of the mandibles within

the group, considered as one radiating unit. The primitive
iuan(lil)ular form apparently is the triangular type more or less

cliaracteristic of tlie Parecfatomnia species, and also found more
or less faithfully copied in Poneracantha and in the species of

the Holcoponera, Stictoponera, and Alfaria groups. In this

type, apical and basal borders are approximately perpendicular
to one another (Figs. 41, 43, 44), but, contrary to the impression

given hy some older writings, these two l)orders most often meet

through a distinct curve, even considering that this curve can

in some cases be rather sharply rounded.
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In the Gnaniptogenys group, variation away from the tri-

angular condition follows a double morphocline {sensu Maslin

1952) . One of the two series of variants, expressed approximately
in the consecutive arrangement acideaticoxae —> hartmani —>•

nigrifrons—> hruchi—> haenschi— concinna— alfaroi
—>•

tornata —>• mordax, shows a tendency toward broadening the

curve of the basal angle until, in extreme cases such as ynordax,

16

Figures 14-16. Gnamptogenys spp., dorsal views of left mandibles. Fig.

14, G. scmiferox, sp. nov., paratype worker. Fig. 15, G. mediatrix sp. nov.,

holotype worker. Fig. 16, G. vastrata (Mayr), holotype female. All drawn

to same scale.

the basal and apical borders have become continuous, and the

mandible has achieved a linear shape. Accompanying this change
of shape, the blade of the mandible is becoming more and strongly
deflected ventrad in its apical half, so that the mandibles as seen

from the side are strongly arched, while the dentition transforms

into a vaguely double-ranked set of blunt tubercles.
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If we follow the other morphoeline outward from aculeaiicoxac

in the series represented roughly hy aculeaticoxae —>• iriangu-
laris —>• rastrata —>• mediatrix —> semiferox —>> Emeryella

schniitti, we see the blade first lengthen without losing its tri-

angular shape, and then, beginning with rastrata and mediatrix,
it becomes concave along the masticatory margin and more
convex along the outer margin, with further increase in length

(Figs. 14-16), until an extreme falciform shape is attained in

schmitti. The mandible of E. (Barhoicrella) 'banksi belongs with

the group just discussed, but it is slightly aberrant in its own

right ;
the ditt'erence is not great enough to support the separa-

tion of hanksi in a monotypic genus or subgenus. The morpho-
eline that obliterates the distinction between Gnamptogcnys and

Emeryella as genera also brings Barbourella into the fold. It

should be noted that this morphoeline has been completed by the

two new species described in this contribution— G. mediatrix

and G. semiferox [78, 77].

The other character previously utilized in making subgeneric
and generic splits in this group, the alitruncal suturation, con-

sists in its generalized condition of a weaklj' impressed, but fully

ankylosed, semicircular line marking the promesonotal suture,

and a straight, deeply cut transverse line at the site of the metano-

tum (metanotal groove; most aculeaticoxae —> schmitti morpho-
eline members). In the aculeaticoxae —> mordax morphoeline,
eft'acement of one or both of these lines is erratic in its expression

among species and species-groups, and intermediate stages exist

in all possible combinations. There seems to be no practicable

means of using this suturation for the definition of groupings

\vorthy of formal generic or subgeneric names, and convergence
here makes even the plotting of informal species-groups a more
or less arbitrary matter.

In this group, there remains one aberrant species, Q. hispinosa

(Emery), that has previously been assigned to a separate sub-

genus, Poneracantha. G. hispinosa has very long propodeal

spines, but G. aculeaticoxae has small, acute teeth in the same

position, and in this and other ways, aculeaticoxae and the new

species, mecotyle, are intermediate between hispinosa and the

other Gnamptogcnys. There remains the somewhat different form

of the head in hispinosa; however, to anticipate the findings of
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synonymy among the four generic groups for which evidence
is offered below, the cephalic difference cannot well stand as a

generic character when such a diverse group of other species is

included in Gnamptogenys. In this, I only follow the evidence

of the larvae, dealt with farther below.

HoLcopoNEBA Group

Holcoponera has seemed like a compact and well-defined genus

up to the time of this study, and I treated it as a genus in early
drafts of this revision. The workers and females are similar

to those of Gnamptogenys in their widespread and uniform

costulate sculpture, but the workers have a more compact,

dorsally convex alitrunk, crossed by a single suture (the pro-
mesonotal suture) which is deeply cut, and, at least to external

appearances, completely separates the alitrunk into two parts. No
such comjilete suturatioii is found in Gnamptogenys sensic stricto.

The node of the petiole in worker and female is erect or inclined

posteriad, usually more or less cupuliform to thick disciform.

Added to the seemingly clearcut alitruncal difference in the

worker there has previously been stressed a character in the

forewing of the male, namely, the absence of the second and

third abscissae of Rs
;
but this character is now known to occur

in some species of undoubted Gnamptogenys as well. G. C. and
J. Wheeler found the larvae of Holcoponera distinct from the

related genera in that the head hairs were branched or bifurcate,

whereas those of the related genera examined had simple head

hairs. This character may eventually prove useful in segregating

a generic group that could bear the name Holcoponera, but at the

present time, its usefulness is greatly restricted by the fact that

only a very few species of "higher ectatommines" have been

examined in the larval stage. Of these few species, none are

particularly "critical" in problems involving generic limits, and

among them are none of the species that seem to be intermediate

between Holcoponera and the other "higher" genera. Such

species do exist, as I found to my great inconvenience at a time

when I thought I had this revision just about completed, except
for minor details.

In speaking of the connections I have discovered between

Holcoponera and other groups, it should first be emphasized that
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Holcoponera is not as large a genus in number of species, races

and varieties as Santschi and others have considered it to be,

nor is it quite as homogeneous a group as some, including myself,

have thouglit. The first steps toward this realization were made
in a recent paper (Brown, 1957) in which several forms were

synonymized, two new species were described, and a species

formerly placed in Bhopalopone {relicta Mann) was transferred

into Holcoponera. Of the two new species added, one, H. acuta,

was merely somewhat bizarre in possessing a petiole toothed at

the summit ; the other, H. mina, was seen to form a bridge be-

tween the more "typical" Holcoponera members (specifically,

H. sfrigata) and relicta, hence the generic transfer. The species

relicta was not transferred from Rhopalopone just because it

fitted so very badly there, but because I felt that it was a little

closer to Holcoponera, especially considering the fact that all

other known Bhopalopone (synonym of Stictoponera, and there-

fore of Gnamptofjenys, see below) species were Indo-Melanesian

in distribution. It can be seen from this that the separation of

Holcoponera from Stictoponera was more a matter of geography
and convenience than morphological distinctness, but so long as

no further difficulties arose, it seemed best to me to preserve the

old and familiar generic arrangement for practical reasons. But
furtlier difficulties have arisen.

The species reichenspergeri, described by Santschi in Acan-

thoponera, was viewed belatedly, and proved not to belong to

the genus in which Santschi had placed it. Instead, it was found

to have characters allying it with Holcoponera, with the "Rhopa-

lopone" group of Stictoponera, and with Spaniopone. The

gastric sculpture [74] does not have the regular costulation of

the other New AVorld species, and all in all, I think we must

realize that reichenspergeri is the last straw to be piled on the

already considerable weight of evidence against the separation

of the three major generic groups centered around Gnampto-

genys, Holcoponera and Stictoponera. We can add to this evi-

dence farther below in discussing the characters of new species

in the Stictoponera Group, but before we leave the Holcoponera

Group, it seems well to discuss briefly the monotypic genus

Spaniopone.
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Wheeler and Mann described Spaniopone Jiaytiana as a pro-
ceratiine because of superficial resemblances to Proceratium, but

Emery (1919, p. 107) soon pointed out the characters that allied

kS. Jiaytiana with what I now call the "higher" ectatommines.

Although Emery's comments were ignored by Wheeler in his

1922 classification, it is clear that Emery was correct in stating
the relationships of Spaniopone. Among former Holcoponera,
two species, mina and relicta, make approaches to Spayiioponc
in several respects, as does the omniparent reichenspergeri. If

hayfiana had been discovered in New Guinea or Java, rather than
in Haiti, the chances are that it would have been placed in

Rhopalopone from the beginning; certainly, there is nothing

striking to separate it from the described "Rhopalopone'' we al-

ready know from the Old World. Instead of a monotypic genus,
it seems we have here just another moderately modified descend-

ant of an old faunal element that was neither Holcoponera nor

Stictoponeim, but was ancestral to both stocks— in short, we have

another intergradient species.

In view of the above facts and interpretations placed on them,
it can be seen that we have in Holcoponera a stock that has

been born and has radiated within the New World tropics, and
that has attained a certain degree of adaptive success while

evolving along a certain morphological pathway. There are some

species, among them the common species, that we can point to

and say, "There is Holcoponera." But we must not forget that

there are other species of which we must say, "That could be

Holcoponera, or it could l)e Stictoponera." Now, the question

arises, should we recognize the new adaptive penetration that

the Holcoponera stock has apparently made, and upon which

its radiation is based, by granting the group generic status? Or
should we emphasize instead the continuing existence of inter-

gradient species, albeit frequently exceedingly rare and local

ones, that still link the Holcoponera stock with other, inde-

pendently radiating sister groups? I take the second choice be-

cause I believe that it is the most practical one. If we separate

Holcoponera by drawing an arbitrary line around it, we shall

never rest easy about distinguishing, or keying, or making bio-

logical statements about, the groups sundered in this way. The
claim is often made that genera with many species become
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"unwieldy" — although it is never stated just how one gains

by splitting such a genus on arbitrary lines into two or more

genera, or, worse, into subgenera. We have only to look at the

generic classification of the birds, or, within the ants, at the

subgeneric classification of Cmnponotus, to see where such

arbitrary splitting leads.

I feel that it is best to recognize now, while there are still few

enough species known in the ectatommine tribe for one man to

see and assimilate in one revisionary effort, that the old generic
limits are mostly fading under the accession of new species, rather

than the reverse. There is every reason to believe that many
more species exist, unknown, and it is from the ranks of these

rare and local forms that so many of our intergradient species

come. We shall do the future discoverers of these forms a service

if we give them a reasonably clear choice among a few large- and
medium-sized genera instead of presenting them with a welter

of small genera, none of which are sharply defined. And, just

as important on the theoretical level, we shall be defining our

genera in the way that is closest to objectivity, by stressing the

gaps left when the intergrades die out. This is not, however,
meant to discourage the search for new characters that may lead

to new phylogenetic concepts and to new and more objective

generic splits.

Stictoponera Group

The genus Bhopalopone, already discussed under the Holcop-
onera Group, above, is clearly a key group in ectatommine classifi-

cation. Due to an extraordinary series of oversights, Emery,
Porel, Wheeler and Mann all missed the extra tooth on the tarsal

claws of (most) RJiopalopone species, and therefore continued

to classify this genus in subtribe Typhlomyrmicini (see introduc-

tory section), apart from Stictoponera and Wheeleripone — the

genera with which it is actually so closely allied as to be in-

separable on any rigorous basis.

Another character supposedly distinguishing Bhopalopone was
its possession of a fairly well defined funicular club

;
but this

character is rendered worthless by the fact that club distinctness

grades through without regard for the old generic limits between
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Rhopalopone and Stictoponera. Mann's diagnosis of Wheeleri-

pone and Wheeler's 1922 key to the eetatommine genera grant
unwarranted value to the state of the alitruncal suturation and

Figures 17-22. Gnamptogenys spp., workers, side views of petioles and

adjoining structures. Fig. 17, G. hiroi (Emery) from near Sogeri, Papua
(ex Stictoponera). Fig. 18, G. panda (Brown) from near Muping, Sikang

Prov., Avestern China (ex Stictoponera). Fig. 19, G. chapmani sp. nov., holo-

type. Fig. 20, G. epinotalis (Emery) from tlie Huon Peninsula, New Guinea,
Wilson No. 931 (ex Ehopalopone) . Fig. 21, G. mina (Brown), paratype

(ex Holcoponera). Fig. 22, G. acuta (Brown), paratype (ex Holcoponera) .

Figs. 17-20 are all drawn to the same scale; Figs. 21 and 22 drawn to a very

slightly larger scale.
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to the degree of unclercurvature of the g-aster; actually, these

traits are graded in degree, and differ by species rather than

by genera. A review of almost all the Old World species shows

clearly that the characters so far employed will not separate

RhopaIopo7ie, Stictoponori and Wheeleripone as generic entities.

If we look at all the species of this group together, we can see

better whether a division is necessary.
The first thing one notes is that there are two extremes of

nodal form among the species. In coxalis and relatives, the petio-

lar node is low and paniform (Figs. 17, 19), while in all the

former Rhopalopone species examined, the node is erect and
more or less anteroposteriorly compressed, even unto the form of

a thick, blunt scale (Fig. 20). In addition, the Rhopalopone
species are quite small, and the Stictoponera species described up
to now have been considerably larger. However, we must note

the following exceptions.

The species taiuanensis and panda combine Rhopalopone nodes

(Fig. 18) with Stictoponera size. The new species chapmani
(Fig. 19) is typically Stictoponera in form of node, but is in

the Rhopalopone size range. In Wheeleripone, alhiclava would
fall into Stictoponera in all characters, crenaticeps and aterrima

fit best in Rhopalopone, and lucida is in between. I think this

summary of the status of the diagnostic characters should serve

as convincing proof of the futility of trying to separate the

Stictoponera Group species as genera or subgenera. It is an

e(iually difficult matter to separate these Old World forms from
the New World ones. In the matter of sculpture, for instance,
one finds that the new species of the Stictoponera Group from
New Guinea {G. grammodes, and certain of the Rhopalopone

species) approach, in the extent of their costulate or striate

sculpture, the New World Gnamptogenys. Then, how does one

separate Spaniopone haytiana from the smaller Rhopalopone f

Or the latter from Mann's relicta. of Brazil? Or Borgmeier's

Alfaria striolata (Brazil) from the Old AVorld Stictoponera?
I think that the answer must be that we cannot separate these

species or groups of species into genera or subgenera on the

presently recognized characters.
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Alfaria Group

As I shall show in my speeies-level treatment of this group

[65], Mann's genus Oijisfhosci/phus was founded on an artist's

misrepresentation of the species formerly known as Alfaria
miniita Emery. It is easier to eliminate this name than to ac-

count for the position of Alfaria as a genus. Of the nine species
described in Alfaria, only four appear to stand at present. A.

siniulans, A. hufonis and A. minuta share as a characteristic the

extremely inflated second gastric segment, but A. striolaia has a

less strongly developed second gastric segment, in this respect

coming much closer to some species of the former genera Stictop-

onera, Rhopalopone and Parectatomma. In its sculpture also,

A. striolaia, is more typical of Stictoponera, and, in fact, striolaia

connects the other three valid Alfaria species so broadly to

Gnamptofjenys that I am forced to still another generic syn-

on.vmy. This is the way generic revisions in the ants seem often

to end
;
when I began this section, I would have bet on Alfaria

as the most firmly founded and most distinct of the ectatommine

genera, and I gave up the idea of generic distinctness for the

group only when I first saw Father Borgmeier's striolaia.

This completes the survey of the four groups of higher
ectatommine genera. I think I have made a reasonable case for

the synonymy of the genera and subgenera within each group,
and it also now seems plain that no clear distinction exists among
the groups, at least so far as we now know. Following the evidence

as I see it, I have assigned all of these generic and subgeneric
names to the synonymy of Gnamptogenys. This synonymy is set

down with the greatest reluctance, and with the hope that some

future study based on better material may establish a clear

division of the species.

The species now falling in Gnamptogenys are very various, as

might be expected by the former large number of genera and

subgenera now included in the concept; however, there are as

many features of homogeneity among these species as there are

of heterogeneity. The Gnamptogenys species run for the most

part to compact, heavily sclerotized forms. The size is small to

medium-large, and the eyes of the workers range from minute

to large. The shapes of the head and body are rather conserva-

tive, and never really bizarre, although the elongate mandibles
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of the schmitti and mordax groups are unusual modifications of

the triangular type found in most species. No distinct scrobes are

formed to receive the antennae, and the clypeus is present and
distinct as a broad, convex shield extending across the front of

the head over the mandibles. Frontal carinae horizontal and with

distinct, horizontal lobes roofing to some extent the antennal

insertions. The eyes are usually placed near or behind the middle

of the sides of the head, rarely absent. Antennae 12-segmented,
with or without a club at the apex of the funiculus. Palpi of

worker and female segmented 3,2 or 2,2. The 3,2 formula has

been found in workers or females of aculeaticoxae, alfaroi, an-

mdata, hispinosa, chapmam, co7icinna, coxalis, menadensis and

schmitti, although the basal segment is short and very easily

missed. A few species, notably mordax and close relatives, have

lost one maxillary segment (perhaps the basal and second seg-

ments have fused), so that they now have a formula of 2,2. The
former Holcoponera species, including relicta, porcata and forms

of the striatida complex, all actuallj^ dissected, have formulae

of 2,2, with the basal segment of the maxillary palp compressed
and triangular, the free angle bearing a stout sensillum

;
the

apical segment is long, slender and weakly curved. G. minuta

(formerly Alfaria yn.) has a formula of 1,2, teste Borgmeier,
1957 :in.

The alitrunk is compact, and usually has a simple dorsal out-

line seen in profile, either convex or straight, rarely with a

deeply impressed metanotal groove. Either the promesonotal
suture or the metanotal groove, or more rarely both, may be

developed to varying degrees, but the promesonotal suture, even

when apparently completely separating the alitrunk into two

parts (as in many former Holcoponera) ,
seems to confer little or

no flexibility upon the alitrunk. The propodeum may have a

distinct declivity, or it may merge into the dorsal surface. The

propodeum usually is unarmed, but small paired teeth are present
in a few species, and these reach large size in hispinosa. A charac-

ter of importance occurs on the dorsal face of the posterior coxae,

each of these having a distinct tooth, spine or tubercle. This

armament of the hind coxae is exclusive to the genus Gnampto-
genys, and is lacking in only a few species scattered through
different groups, so that it seems very likely that it is a primitive



224 BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY

trait secondarily lost in these species. The tarsal claws of each

leg usually bear each a median or snbbasal tooth, which may be

difficult to detect except at very high magnifications in ideal

silhouette against a brightly lighted background ;
in epinotalis,

the extra tooth appears to be absent from the middle and hind

tarsi, but is present on each fore tarsal claw. The extra tooth is

well developed in the larger species, but tends to be inconspicuous
in the smaller, cryptobiotic forms.

The petiolar node varies in form (Figs. 17-21, 42) from low

paniform to thick disciform
;
a few species have the summit

produced posterodorsally as a blunt tooth (Fig. 22). The form
of the gaster varies with the species group ; usually the postpetiole

is separated from the succeeding (second gastric) segment by a

very distinct constriction, and the latter segment is more or less

distinctly undercurved. The remaining apical segments are

reduced and more or less retractile within the second gastric

segment. A functional sting is always present in the castes of

the female sex.

Sculpture in Gnaniptogenys species is based on a thick, heavy
integument, so that figures can be and often are deeply cut and
bizarre. The New World species are mostly covered with costulate

or striate sculpture of a very regular and striking kind, whereas
in the Indo-Melanesian species, striate and costulate sculpture
is either al)sent or present over only limited areas of the body, and

deep-set, umbilicate foveolae are often substituted. In the

smaller, cryptobiotic species of both continents, the sculpture
tends to become shallower and finer, and punctation may become
mixed with striation or rugulation on the same surfaces.

Pilosity is normally simple and fine, the hairs being of uneven

lengths, erect or suberect, and usually fairly abundant but not

overly conspicuous. Smaller hairs may form a pubescence of

the subappressed kind over parts of the appendages or other

limited areas of the body.
Color of the worker and female castes varies from jet black,

sometimes with contrasting light-colored appendages or sections

of appendages, to testaceous in some small cryptobiotic species.

The adults take a long while to develop full pigmentation, so

that a full range of yellow and reddish examples may occur in

the nest of a species that is definitively' black. This color problem
has been the cause of considerable synonymy at the species level.
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It is perhaps risky to generalize concerning the sexual castes,

since these are known for only a fraction of the species ;
females

are known for more species than are males, since the nests are

frequently small and the females therefore not difficult to find

and take. Most females are either known in the winged state or

from apparently normally dealate queens, but a few species,

particularly among the smaller ones, have ergatoid queens with-

out wings or fully developed flight sclerites in the thorax.

The males are quite distinct from the female castes, and are

always winged. The size is usually slightly smaller than the

workers of the same nest, and the head is much modified from
the female-worker plan. The eyes are very large, occupying often

a major portion of the sides of the head. Mandibles usually

remaining fairly well developed, triangular and w4th serial den-

tition, but possibly not importantly functional. The palpi usually
have more segments than in the worker, and perhaps this is

invariably true. The basic formula in the male is maxillary 5,

labial 3, but in some species or individuals there may be variable

reduction. Thus, the fourth and fifth maxillary palp segments
are fused in concinna, but are still distinguishable, and Kusnezov

(1954:34) claims that the triangularis male has a formula of

4, 2. The notauli and parapsidal furrows are well developed (so

far as known), and the scape is shorter, usually very much

shorter, than the funiculus, appearing much the same as one of

the longer funicular segments. The genitalia are retractile, or

largely so, but the genital capsule is usually extruded in the

available material. The parts are heavily sclerotized and rather

simple, resembling the corresponding pieces of Myrinica so far

as investigation has gone. The subgenital plate is unremarkable,

being usually' narrowly rounded and pubescent at its apex. How-

ever, very few species have been given more than a very super-
ficial examination.

"Wings similar in male and female, usually of the "complete"

type, with all basic formicid elements in the forewing except
the first radial crossvein. In some species (e.g., G. mordax,
Brown and Nutting, 1950: pi. 8, fig. 5) Mf2 is completely con-

tracted, and in quite a few others (Holcoponera Group), Rsf2'3

has disappeared as well.
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The male sculpture is usually much reduced as compared to

that of the corresponding workers, and is often largely effaced

to give smooth, shining areas of wide extent, particularly over

alitrunk and gaster. Otherwise, the sculpture is often a feeble

and much less regular version of the corresponding worker 's. The

pilosity is little different from that of the female castes, but the

color is often darker. Males are often taken separately at light,

and in this case, it is usually impossible to determine to what
worker-based species they belong, unless previous association has

been made from nest material. Furthermore, we know very little

about variation in the males, either individual or geographic,
and it seems from the present evidence that this sex is not going
to play a very important role in the taxonomy of the group. Final

judgment on this matter, however, will have to rest on closer

examination of a much more nearly representative sample of

the species.

The larvae of species now included in Gnamptogenys are de-

scribed by G. C. and J. Wheeler in their "Ant larvae of the

subfamily Ponerinae" (1952a, pp. 121-124, 127-128, 132-134, pis.

3-5), and the generic affinities discussed in Part II of the same
work (1952b, pp. 657-660).
As limited here, Gnamptogenys is known from two areas : one

in the Old World, from Ceylon and western China to Fiji; and

the other in the New World, from Texas to Tucuman and Buenos

Aires, including Hispaniola in the Antilles. It seems safe to

consider the genus a part of the "Old Endemic" fauna of South

America, present there at the beginning of the Tertiary. Some
of the imperfectly known fossils of the Tertiary (Oligocene) in

Europe and North America are close to Gnamptogenys, and at

least one does actually belong to the genus. Like Heteroponera,
the Old and New World branches of Gnamptogenys show some

separate radiation, but without loss of the linking species,

particularly the small "
Eliopalopone" forms.

We know very little about the biology of Gnamptogenys
species, since many of them are rare and secretive in habits.

Most of the species are restricted to moist tropical forests, where

they nest mostly in rotten wood or in the soil
;
a few are semi-

arboreal nesters in epiphyte "peat," at least facultatively so.

Usually, the colonies consist of only a few individuals, probably
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in most cases under 100, and frequently under 50. The queen
is usually a dealate, more rarely an ergatogyne, and some colonies

may have several reproductive females. The food probably con-

sists mostly of small arthropods; Mann (193-1:177-178, pi. 6)

found schmitfi, a long-mandibulate species, preying on millipeds

in Haiti, and it seems likely that other specialized types of

mandibles in the genus reflect prey preferences as yet unknown.

Gnamptogenys species

Only new synonymy is listed here. Old synonyms can be found

in Emery, 1911; Santschi, 1929c; Brown, 1954c, 1957. The new
combinations are marked with an asterisk (*). Following the

grand list, the trivial names are listed again in the genera or

subgenera in which they stood prior to this publication ;
the order

is that of the grand list, and all names are listed, whether syn-

onj-ms or not.

(P

(P

(T

(T

(P

(P

(P

(T

(T

(P

(P

(P

(P

(T

(T

(T

(P

(T

(P

(T

(P

(P

aculcatico.rae (Santschi), 1921:81. * Panama to Bolivia [45, 73]

acuminata Emery, 1896:50. Amazon-Orinoco drainage [43]

acuta (Brown), 1957:491. *
Bolivia, Peru [46, Fig. 22]

albicJava (Mann), 1919:283. * Solomons: Ysabel I.

alfaroi Emery, 1894:145. Costa Rica [50]

amiulata Mayr, 1887:543. se. Brazil, Boli\na n. to C. Amer. [44]

arcuata (Santschi), 1929c: 457. *
se. Brazil [79]

= regularis (Santschi), 1929e:457, nee Mayr, 1870. *
n. syn.

aterrima (Mann), 1921:411. *
Fiji

banJcsi (Wheeler), 1930:10. * Panama
hicolor (Emery), 1889:493. *

se. Asia [47]

binghami (Forel), 1900a :317. *
Burma, Borneo, Philippines [47]

bispinosa (Emery), 1890a: 40.
*
Panama, Costa Rica [49]

biroi (Emery), 1902b: 154. * N. Guinea [47, fig. 17]

bruchi (Santschi), 1922:241. *
n. Argentina

bufonis (Mann), 1926:101. *
s. Mexico [65]

chapmani Brown, sp. nov. Philippines [58, Figs. 19, 44]

concinna (Fr. Smith), 1858:103. Bolivia to C. America [57]

r= romani Wheeler, 1923a: 2. n. syn.

= semicircularis Borgmeier, 1929:195. n. syn.

:= conica Borgmeier, 1929:196. n. syn.

continua Mayr, 1887:544. s. Mexico to s. Brazil [56]

= panamensis Santschi, 1931:265. n. syn.

costata (Emery), 1889:494. * Tenasserim to Sumatra, Philippines [47]
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(T) coxalis (Roger), 1860:308. *
Ceylon [47]

crassicornis (Forel), 1912a:51. * Sumatra [47]

(T

(T

(P

(P

(T

(T

(T

(T

(T

(T

(T

(T

(T

(T

(T

(T

(P

(T

(T

(?

(T

(T

(T

(T

(P

(T

(T

(T

(T

(T

(P

(T

(T

(P

(T

(P

(P

(T

(T

(T

orenatieeps (Mann), 1919:285. * Solomons: Ysabel I.

crihrata (Emery), 1900:311. * N. Guinea [53]

curtula (Emery), 1896:44, 47. *
s. Mexico, C. America [70, 79]

= stolli (Forel), 1899a:7. *
n. syn.

dammermani (Wheeler), 1924:2. * E. Indies, Philippines [53]

diehli (Forel), 1901a: 372. * Borneo [53]

epinotalis (Emery), 1897a :550.
* N. Guinea [53, Fig. 20]

exarata Emery, 1901:50. Amazon-Orinoco drainage [54]

gyacilis (Santschi), 1929c: 468. * British Guiana

grammodes Brown, sp. nov. Papua [60, Fig. 41]

liaensc'lii Emery, 1902a:27. Bolivia, Peru, Ecuador [51]

hartmani (Wheeler), 1915a: 390. * Texas [52]

haytiana (Wheeler and Mann), 1914:11. * Haiti [63]

liorni Santschi, 1929c: 475. n. status Panama to Bolivia [62]

interrupta Mayr, 1887:543. C. America, ?S. America [55]

Tcalahit Brown, sp. nov. n. Borneo [59, Fig. 43]

laevior (Forel), 1905:7. * Java [47]

liu'ida (Mann), 1919:285. * Solomons: Malaita I.

Ivzonensis (Wheeler), 1929:30. *
Philippines [53]

maoretes Brown, sp. nov. Papua [61]

magnifica (Santschi), 1921:81. * sw. Brazil [71]

major (Emery), 1902b:lo4. * N. Guinea [53]

malacnsln (Mann), 1919:281. * Solomons: Malaita I. [53]

mecotylc Brown, sp. nov. Bolivia [66, Fig. 42]

mediatrix Brown, sp. nov. Brazil [78, Fig. 15]

menadennis (Mayr), 1887:539. * E. Indies, Philippines [47]

meiioszii (Borgmeier), 1928a :32.
*

se. Brazil [64, 73]

mina (Brown), 1957:494. *
Bolivia, Peru [46, 73, Fig. 21]

mlnuta (Emery), 1896:106. *
S. and C. America [65]

= emcryi (Forel), 1901b :326.
*

n. syn.

^= scahrosus (JNIann), 1922 :5.
*
n. syn.

=: mus (Santschi), 1931:265. *
n. syn.

^^ panamensis (Weber), 1940:80, nee Santschi, 1931. *
n. syn.

= caririala (Weber), 1940:82. *
n. syn.

moclJeri (Forel), 1912b:34. *
se. Brazil [81]

= splendens (Santschi), 1929c :450. *
n. syn.

viordax (Fr. Smith), 1858:98. C. and S. America [69]

=z nodosa (Latreille), 1802:217. n. syn.

z= purensis Forel, 1912b :33. n. syn.

= schastiani^ovgmeier, 1937:220. n. syn.

nigrifrons Borgmeier, 1948:199. Peru

pamda (Brown), 1948a: 263. * w. China [48, Fig. 18]
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(P) pleiirodon (Emery), 1896:47. * Amazon drainage [71, 72]

(P) =: emeryi (Santsehi), 1929c :463, nee Forel, 1901. *
n. syn.

(P) =reota (Santsehi), 1929c:465. *
n. syn.

(P) = vidua (Santsehi), 1929e:467. *
n. syn.

(P) porcata (Emery), 1896:48. * Costa Eiea [71]

(T) posteropsu (E. Gregg), 1951:77. *
Sumatra, Philippines [47]

(T) rastrata (Mayr), 1866:890. *
se. Brazil [73, Fig. 16]

(T) regularis Mayr, 1870b :965. s. Mexico to Paraguay [68]

(P) =: splendida Pergande, 1895:871. n. syn.

(P) —fiehrigiFovel, 1909:253. n. syn.

(T) reichenspergeri (Santsehi), 1929b:274. *
se. Brazil [74]

(T) relicta (Mann), 1916:403. * Matto Grosso [46]

(P) rimwiosa (Roger), lS61a:18. se. Brazil [75]

(?) rustim (Santsehi), 1929c :446. *
Paraguay [79]

(P) sohmitti (Forel), 1901a :334. * Haiti [83]

(T) = minor (Wheeler), 1936:195, nee Forel, 1900. *
n. syn.

(T) schuharti (Borgmeier), 1948:198. *
se. Brazil [64, 73]

(T) semiferox Brown, sp. nov. Dominican Eepublic [77, Fig. 14]

(P) simplex (Emery), 1896:48. *
C. America [46]

(?) simplicoides (Forel), 1908:341. *
se. Brazil [79]

(T) simulans (Emery), 1896:42. *
C. America [65]

(?) spiralis (Karawajew), 1925:79. * Java [47]

(P) striatula Mayr, 1883:32. S. America, Jamaica, etc. [79, 46]

(P) = hrasilieihsis (Emery), 1902c :181.
^

n. syn.

(P) ^angustiloba (Forel), 1908:341. *
u. syn.

(P) = angustipleura (Forel), 1908:342. *
n. syn.

(P) = paulina (Forel), 1908:342. *
n. syn.

(T) = p<?''««'«^"<^a"fl (Santsehi), 1929c:452. *
n. syn.

^ calcarata (Santsehi), 1929c: 452. *
n. syn.

= hyhrida (Santsehi), 1929c :455. *
n. syn.

(P) strigata (Norton), 1868:4. *
s. Mexico to Honduras [70, 80]

(T) striolata (Borgmeier), 1957:116. *
se. Brazil [65]

(P) sulcata (Fr. Smith), 1858:99. C. America to c. Brazil [82]

(P) = lineata Mayr, 1870b: 965. n. syn.

(P) ^ cearensis Forel, 1912b :33. n. syn.

(T) =nite?w Mann, 1916:407. n. syn.

(T) = ypirangcrusis Borgmeier, 1928b :60. u. syn.

(T) = feu/omnn Weber, 1938:208, nee fcM/o?m Mann, 1926. n. syn.

(T) taivanensis (Wheeler), 1929:32. * Formosa [48]

(T) tefensis (Santsehi), 1929c :449.* Amazon-Orinoco drainage [81]

(T) = concinria Santsehi, 1929c :450, nee Fr. Smith, 1858. *
n. syn.

(P) tornata (Eoger), 1861:15. s. Mexico to Coloml)ia [67]

(P) =enr«e Forel, 1912b: 33. n. syn.
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(P) tortuolosa (Fr. Smith), 1858:99. Amazon-Orinoco to Ecuador [76]

(P) = quitensis Forel, 1920:133. n. syn.

(P) triangularis MajT, 1887 -.54:4:. n. Argentina to se. Brazil [73]

= richteri (Forel), 1913e:203. *
n. syn.

(?) trigona Emery, 1905:114. *
se. Brazil [73]

wasmanni (Santschi), 1929c: 466. *
Para, Panama [79]

(T) = isthmica (Santschi), 1929c:467. *
n. syn.

(T) wheeleri (Santschi), 1929c:488. * Costa Eica [79]

(P) = mayri (Santschi), 1929c :453. *
n. syn.

*New Combinations in Gnamptogenys

From Stictopoiiera : bicolor, binghami, biroi, costata, coxalis, crassicornis,

lacvior, mcnadensis, panda, posteropsis, spiralis, iaivanensis.

From Bhopalopone : cribrata, dammermani, diehli, epinotalis, luzonensis,

major, malae7isis. Note : B. relioia Maun was transferred to Holcoponera

by Brown, 1957:491. B. simillima (Fr. Smith) sensu Emery has been

transferred to Prionopelta (Amblyoponini) by Brown, 1953b :12.

From Wheeleripone : albiclava, aterrima, crenaiiceps, luoida.

From Ectafomma {Poncrucontha) : acidratico.rac, bispinosa.

From Acanthopotiera (Anacantlioponera) : reichenspcrgeri.

From Spaniopone : Jiaytiana.

From Emeryclla s. sir. : schmitti, minor Wheeler, nee Forel.

From Emeryclla (Barbourella) : banksi.

From Holcoponera: acuta, arcuata, regidaris Santschi, nee Mayr, curtula,

stolli, graodis, magnifica, mina, moelleri, splendens, pleurodon, emeryi

Santschi, nee Forel, recta, vidua, porcata, relicta, rustica, simplex, simpli-

coides, brasiliensis, angustiloba, angustipleura, paulina, pernambucana,

calcarata, hyhrida, .si-igata, tcjj'cnsi:^, conchina Santschi, nee Fr. Smith,

wasmanni, isthmica, wheeleri, mayri. E. striaiula Mayr was originally

described in Gnamptogenys.
From Alfaria: bufonis, minuta, emeryi, mus, panamensis Weber, nee

Santschi, carinata, simidans, striolata.

From Opistlioscyphns : scabrosus.

From Ectaiomma (Parectatomma) : hartmani, menoszii, rastrata, schubarti,

richteri, trigona. The species triangularis was originally described as a

Gnamptogenys.
From Commateta: bruclii.

From Tammoteca : concinna (Fr. Smith), placed here only by Santschi.

Key to New World species of Gnamptogenys — workers

1. Propodeum armed with a pair of long, slender spines, normally at least

as long as the distance between the inner sides of their bases (C.

America) bispinosa (Emery)

Propodeum unarmed, or with a much smaller pair of teeth 2.
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2. Second postpetiolar (second gastric) segment very strongly vaulted in

the manner of Proceratium, and much inflated, its maximum cross-section

diameter much greater than that of postpetiole 3.

Second postpetiolar segment usually (but not always) less strongly

vaulted ;
its maximum cross-section diameter subequal to, or smaller

than, that of postpetiole 5.

3. Size smaller, head width < 1.0 mm., length of alitrunk (WL) < 1.6

mm. ; superficial sculpture consisting of extremely fine, opaque, amor-

phous or subgranulose roughening (C. and tropical S. America)
minuta (Emery)

Size larger, head width > 1.0 mm., WL > 1.6 mm.; superficial sculpture

consisting of extremely fine, even striolation, giving a silky luster to

the integument 4.

4. Alitrunk with a well-defined and distinctly impressed metanotal groove

(s. Mexico) hufonis (Mann)
Metanotal groove obliterated on dorsum of alitrunk (C. America) ....

simiilans (Emery)

.J. Postpetiole completely transversely striolate both above and below ; very

small, yellowish Proceratium-Wke species with minute eyes (Haiti) . .

haytiana (Wheeler and Mann)
Postpetiole predominantly longitudinally costulate or striate over the

dorsum, or at least with some longitudinal striation or costulation in the

central or posteromedian part of the disc 6.

6. Pronotum separated from remainder of alitrunk by a very distinct

suture, completely breaking the sculpture .7.

Promesonotal suture absent across the dorsum, or indicated by an

impressed line that does not break the sculpture 18

7. Alitrunk with sculpture on dorsum partly replaced by extensive smooth,

shining areas 8.

Dorsum of alitrunk sculptured (usually costulate or striate) throughout
9.

8. Postpetiolar dorsum (and that of succeeding segment) coarsely and

regularly costulate in a longitudinal direction; color (of types) red-

brown (w. Brazil) relicta (Mann)

Postpetiolar dorsum (and that of succeeding segment) with irregular

striation arching over a shining, obscurely longitudinally striate postero-

median area; color deep piceous to Ijlack (se. Brazil) . .

reichenspergeri (Santschi)
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9. Compound eye small, its maximum diameter < the greatest thickness

of the apical funicular segment ; postpetiole truncate at base, the smooth

anterior face separated from the costulate dorsal surface by a rim or

margin (Fig. 21) (Bolivia, Peru) viina (Brown)

Compound eye larger, its maximum diameter equalling or exceeding the

greatest thickness of the apical funicular segment; postpetiole with

anterior face costulate and curving directly into dorsal surface (Fig.

22) 10.

10. Petiolar node terminating in a distinct flattened posterapical tooth or

process, grossly acute, especially in lateral view; ventral process of

petiole triangular, tapering to a narrow, slightly recurved lobe or tooth

(Fig. 22) (Bolivia, Peru) acuta (Brown)
Petiolar node not terminating in a distinct posterapical tooth or process,

though the posterior apex may project slightly backwards; ventral

process of petiole differently shaped (not as in Fig. 22) 11.

11. Ventral surface of postpetiole predominantly transversely costulate

(C. America) simplex (Emery)
Ventral surface of postpetiole predominantly longitudinally or obliquely

costulate 12.

12. Funicular segment I (basal segment) as long as or slightly longer than

II and III taken together; small species (s, Mexico, C. America) . ,

strigata (Norton)
Funicular segments II and III relatively longer (II particularly) ; II

and III together longer than I 13.

13. Larger species, with long antennae, scape length (excluding basal neck)

normally > 1.08 mm 14.

Smaller species, with shorter antennae, scape length normally •< 1.08

mm 17.

14. Petiolar node moi'e or less tilted posteriad in side view, the postero-

dorsal angle sharply rounded and slightly overhanging the posterior

face; ventral process triangular or rounded, unilobed 15.

Petiolar node erect, in side view the posterodorsal angle not very much
more sharply rounded than anterodorsal angle, and not overhanging

posterior face ; ventral process bilobed, or at least tending to form a

posterior heel or corner 16.

15. Sculpture fine, more than 30 costulae between eyes; anterior % to ^/^

of ])ostpetiolar dorsum transversely-arched costulate
;
head narrow, espe-

cially across occiput, occipital angle as seen from side sharply rounded,

subauriculate (Guianas) gracilis (Santschi)

Sculpture coarser, less than 30 costulae between eyes; at most a very
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narrow band of transverse costulae along the anterior margin of post-

petiole; head broader, occipital angle as seen from side gently rounded,

not auriculate

(Costa Eica) porcata (Emery)

(sw. Brazil) m-agnifica (Santschi)

16. Antennae (and individual segments) more slender, the penultimate seg-

ment distinctly longer than broad (se. Brazil) moelleri (Forel)

Antennae (and individual segments) thicker, the penultimate segment
as thick as or thicker than long (Amazon-Orinoco drainage)

teffens-is (Santschi)

17. Petiolar node and ventral process usually more or less as described in

first lug of couplet 14, ventral process usually a tapered triangle

(Panama to Bolivia) pleurodon (Emery)
wasmamni (Santschi)

Petiolar node usually as described in second lug of couplet 14: ventral

process bilobed, square-cut, or with a single rounded lobe

group of striatula (Emery)

(The striatula group includes six nominal species: arciiata, curtiila,

rustica, simplicoides, striatula and whceJeri, of which perhaps two to

four are good species. One extreme of variation is "typical" striatula,

with fine costulation and a square-cut or emarginate ventral petiolar

process [S. America, Antilles] ; another fairly well-marked form is

curtnla, with posterior lobe of ventral process reduced to a broad con-

vexity [s. Mexico, C. America]. These and other forms are linked by

iiitergrades ; apparently character displacement is involved.)

18. Mandibles elongate and falcate or subfalcate, their inner margins in

large part very distinctly concave, only their apical portions meeting

or crossing when mandibles are closed (Figs. 14, 15) 19.

Mandibles triangular, with distinct apical and basal angles separated

by a rounded basal angle, and the apical margin straight or very feebly

concave (Fig. 16), or else the apical and basal margins continuous with

each other in one broad convexity bearing low, vaguely double-ranked

tubercles 22.

19. Mandibles exceedingly long and slender, each with an exposed straight-

line length > length of head proper (HL) (Haiti) . . .schmitti (Forel)

Mandibles shorter and relatively broader, straightline length of each

mandible < HL 20.

20. Inner borders of mandibles each with only a short triangular tooth to

represent the basal angle (Panama) hanlcsi (Wheeler)

Inner borders of mandibles each retaining the basal angle as a low,

broadly rounded lobe or flange lying basad of midlength (Figs. 14,

15) 21.
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21. Mandibles longer (Fig. 14) ; propodeum unarmed, its declivity trans-

versely costulate; sternum of postpetiole predominantly smooth and

shining (Dominican Eepublic) semiferox sp. nov.

Mandibles shorter (Fig. 15) ; propodeum with a pair of short teeth, its

declivity longitudinally costulate; sternum of postpetiole transversely

to obliquely costulate throughout (se. Brazil, Para) . mediatrix sp. nov.

22. When head is seen in perfect full-face (dorsal) view, and the antenna!

scapes are laid back as straight as possible from their insertions, they

either fail to reach, or just barely reach, but do not distinctly surpass,

the part of the occipital border nearest to which they fall 23.

In same view, the antennal scapes when laid straight back from their

insertions do distinctly surpass the posterior occipital border nearest

to where they fall 33.

23. Dorsal surfaces of mandibles distinctly and continuously striate over

the basal third or more of their length 24.

Dorsal surfaces of mandibles smooth and shining to the base, though

sometimes with scattered punctures 25.

24. Larger species, head width across eyes > 1.2 mm.; mandibular stria-

tion extending from insertions to apices (Bolivia, Ecuador)
haensohi Emery

Smaller species, head width across eyes < 1.0 mm.; apical half of

mandibles smooth and shining (Texas) hartmani (Wheeler)

25. Dorsal face of propodeum predominantly or wholly transversely striate,

although the anteriormost portion may sometimes bear sharply diverging

oblique striation 26.

Dorsal face of propodeum predominantly longitudinally costulate or

striate, continuing the longitudinal promesonotal sculpture straight

back to at least the propodeal midlength, and usually beyond 27.

26. Large, long-headed species, head length (HL) > 1.7 mm.; when head

is seen in perfect full-face view, occipital border evenly convex; blunt

but distinct vestiges of paired teeth on the propodeal declivity (Costa

Rica) alfaroi Emery

Smaller, more short-headed species, HL < 1.5 mm. ; when head is seen

in perfect full-face view, occipital border straight or feebly concave

in the middle; propodeum absolutely unarmed (C. America to s. Brazil

and Bolivia) annulata Mayr

27. Anterior margin of narrow anterior apron of clypeus (not to be con-

fused with underlying labral outline) distinctly concave in the middle,

and the lateral corners rounded 28.

Anterior margin of anterior apron of clypeus straight, or if shallowly

concave, then terminating laterally in sharply rectangular corners . . .31.
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28. Compound eye of worker large, its greatest diameter > the maximum
width of antennal scape 29.

Compound eye of worker small, usually consisting of only about 6-15

pigmented facets; greatest diameter less than, or at least not exceed-

ing, maximum width of antennal scape 30.

29. Larger species, size and sculpture very variable, width of head across

and including compound eyes > 1.0 mm. (C. America, tropical S.

America) mordax (Fr. Smith)

Smaller species, width of head across and including eyes < 1.0 mm.

(Peru, Guianas) exarata Emery

30. Medium-sized species, width of head across and including compound

eyes > 0.7 mm. (C. America) interrupta Mayr

Very small species, width of head across eyes < 0.7 mm. (s. Mexico to

se. Brazil, Jamaica) continua Mayr

31. Metanotal groove distinct and impressed, visible in all lights ; sciilpture

fine, 38 or more costulae between compound eyes, 19 or more between

frontal carinae (se. Brazil) rimidosa (Eoger)

Metanotal groove absent or very indistinct, at best visible only in certain

lights and views; sculpture coarser, < 38 costulae between eyes,

< 19 between frontal carinae 32.

32. Larger species (usually HW > 0.73, WL > 1.25 mm.) ; petiolar node

longitudinally costulate, at most only the lower part of the anterior face

transversely costulate (s. Mexico to Paraguay) regularis Mayr
Smaller species (usually HW < 0.73, WL < 1.25 mm.) ; petiolar node

with costulae arching transversely across entire anterior face, from top

to bottom (Panama, Trinidad, Amazon-Orinoco drainage to Bolivia)

Iwrni Santschi

33. Large species, head width without eyes > 2.0 mm. ; color usually fer-

ruginous ; sculpture fine
; petiolar node produced to a blunt posterapical

point or tooth (C. into tropical S. America) concinna (Fr. Smith)

Small and medium species, head width without eyes < 2.0 mm 34.

34. Postpetiolar tergum with parallel chains of coarse punctures separated

by irregular rugulae arranged in a pattern arching over a postero-

median area of finer longitudinal costulation
; succeeding segment

strongly recurved and longitudinally costulate; eyes reduced (se. Brazil)

striolata (Borgmeier)

Tergum of postpetiole (and of succeeding segment) evenly costulate,

nearly always in a longitudinal direction; second postpetiolar segment

more weakly downcurved 35.
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35. Mandibles predominantly smooth and shining, with scattered punctures ;

striae or costulae, if present, restricted to basal third or less of length;

transverse dorsal sutures of alitrunk obliterated, except in G. nigri-

frons 36.

Mandibles predominantly longitudinally costulate or striate ; metanotal

groove represented by a distinct narrow impressed line 41.

36. Size larger, head width Avithout eyes > 1.3 mm. (Amazon-Orinoco

drainage to Ecuador) tortuolosa (Fr. Smith)

Size smaller, head width without eyes < 1.3 mm 37.

37. Anterior clypeal apron with sharply angular free corners; mandibles

sublinear, sharply downcurved, their basal and apical margins meeting

through a single continuous convexity; petiolar node longer than broad

to (rarely) very slightly broader than long 38.

Anterior clypeal apron with rounded free corners; mandibles more or

less triangular, the basal and apical margins distinct and separated by
a distinct but rounded basal angle; petiolar node always distinctly

broader than long 40.

38. Node of petiole seen from the side ending in a blunt point distinctly

overhanging the posterior face (Amazon-Orinoco drainage)

acuminata Emery
Node of petiole seen from the side without a distinctly projecting

posterodorsal point 39.

39. Head in back of antennal insertions black or nearly so ;
mandibles straw

yellow, contrasting sharply wdth black of cranium ; alitrunk, node and

gaster varying from black to yellowish-ferruginous; costulae of pro-

pddeal declivity longitudinal (C. and tropical S. America)
sulcata (Fr. Smith)

Head yellowish to brown in color; mandibles dull yellow to brownish,

usually lighter than cranial color, but not markedly contrasting with it;

head and rest of body nearly concolorous ; many workers from Central

America and Mexico with costulae transverse across propodeal declivity

(s. Mexico to Colombia) iornata (Roger)

(G. acuminata, G. sulcata and G. tornata are often difficult to distin-

guish, and further material could well show them to be just variants of

a single plastic species.)

40. Transverse sutural lines effaced on alitrunk dorsum, so that the surface

forms one unbroken, verj^ gentle convexity from pronotum to propodeal

declivity; propodeal angles evenly rounded as seen from the side (n.

Argentina) bruchi (Santschi)

Metanotal groove impressed and distinct, separating propodeal dorsum

into a convexity distinct from promesonotum ; propodeal angles salient

and more nearly rectangular as seen from side (Peru)

nigrifrons Borgmeier
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41. Petiolar node markedly longer than broad (Fig. 42) ; anterior pro-

notum covered by a broad band of transversely arching costulae

(Bolivia) mecotyle sp. nov.

Petiolar node broader than long, as broad as long, or very slightly longer

than Inoad ; costulae longitudinal over the full pronotal length, only

occasionally with one or two obscure transverse costulae at the junction

of pronotum and cervix 42.

42. Size smaller, head width without compound eyes < 1.0 mm. (se. Brazil)

rastrata (Mayr)

Hrigona Emery
Size larger, head width without compound eyes > 1.0 mm 43.

43. Sculpture finer, usually > 26 costulae between compound eyes; size

smaller, head width without eyes 1.25 mm. or less 44.

Sculpture coarse, usually 26 or less costulae between compound eyes;

size larger, head width without eyes > 1.25 mm 45.

44. Sculpture finer, petiolar node with 13-16 transverse costulae visible from

above; node usually wider than long (s. Brazil to n. Argentina)

triangularis Mayr
Sculpture coarser, petiolar node with 11-13 transverse costulae visible

from above; node usually not distinctly broader than long (Panama to

Bolivia) acnleaticoxae (Santschi)

(G. triangularis and G. acnleaticoxae have mutually exclusive ranges so

far as known
; they are both variable in the diagnostic characters, and

may possibly be mere geographical variants of a single species.)

4"). "S'entral process of petiole with a blunt or rounded anterior free angle

and a salient, dentiform or subdentiform posterior free angle (Rio

Grande do Sul, Parana) menozzii (Borgmeier)

Ventral process of petiole with only the rounded anterior free angle or

lobe developed ; posterior angle absent or reduced to a simple low, broad

convexity (S. Paulo, Eio de Janeiro) schuharti (Borgmeier)

(G. menozzii and G. schuharti may be part of the geographical varia-

tion of a single species.)

Key to Old World species of Gnamptogenys— workers

1. Second postpetiolar (second gastric) segment with tergum predomi-

nantly (usually longitudinally) costate or striate, this sculpture extend-

ing over the basal third or more of the exposed portion of the segment. 2.

Second postpetiolar segment smooth, punctate, or otherwise sculptured ;

remnants of costation or striation, if present, peripherally distributed,

and if found at base of segment, not extending beyond basal quarter . 7.
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2. Compound eyes placed within the posterior quarter of the sides of the

head, nearly at the posterior angles (Sumatra, Mindanao)

postero2)sis (R. Gregg)
Centers of compound eyes placed anterior to posterior quarter of sides

of head 3.

3. Eyes small, each composed of 20 or less facets; petiolar node antero-

posteriorly compressed, in the form of a thick scale, rounded above;

body size smaller, head width (without eyes) < 0.80 mm. (N. Guinea) . .

major (Emery)

Eyes larger, each composed of many more than 20 facets ; petiolar node

low, rounded, paniform; body size larger, head width (without eyes)

> 0.80 mm 4.

4. Eyes very large, occupying fully % length of sides of head, their great-

est diameter approximately = combined length of penultimate and ante-

penultimate antennal segments (N. Guinea) biroi (Emery)

Eyes not so large, occupying distinctly < % length of sides of head,

their greatest diameter distinctly < combined length of penultimate and

antepenultimate antennal segments 5.

5. Occipital angles as seen from the side each produced as a small, simple,

narrowly rounded, lamellate lobe or margin, much narrower than com-

pound eye ; petiolar node distinctly transversely costulate its length ;

second postpetiolar tergum longitudinally finely costulate (or striate)

over basal half to third, remainder smooth and shining (N. Guinea) . . .

macretes sp. nov.

Occipital angle as seen from the side produced as a large, more or less

fan-like lobe or "ear" with a narrow translucent margin, usually

angled at both ends, lobe as wide as or wider than compound eye ;

petiolar node not transversely costulate, or with a few costules near

posterior end
;
second postpetiolar tergum coarsely longitudinally costate

(or fluted) for nearly its entire length 6.

6. Sculpture finer, denser and more opaque, with noticeable development

of longitudinal striation or costulation between punctures over head

and alitrunk ; costulae of postpetiole fine, close and distinct
;

funiculi

slender, its segments III through VI longer than thick (Ceylon) ....

coxalis (Roger)

Sculpture coarser, striation absent or suppressed in favor of the coarse

foveolae over head and alitrunk ; costulae of postpetiole coarse and often

indistinct, sometimes consisting merely of elongate welts between foveo-

lae; funicular segments III through VI as thick as or thicker than long

(Sumatra, Tenasserim to Mindanao) costata (Emery)
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7. Postpetiole coarsely and very distinctly striate over tergum, intercostular

punctures reduced in center of disc, larger on sides (N. Guinea)

grammodes sp. nov.

Postpetiole smooth, or punctate, or indefinitely rugulose ; striation, if

present, fine, indistinct and interrupted, subordinate to coarser punc-

tures or other sculpture 8.

8. Length of antennal scape (excluding basal neck) 0.87 mm. or more . . .9.

Length of antennal scape (excluding basal neck) < 0.87 mm 14.

9. Petiolar node anteroposteriorly compressed, excluding ventral process,

higher than long, with steep, high anterior and posterior faces (Fig.

18) 10.

Petiolar node low, paniform, gently rounded above, longer than high,

excluding ventral process (Fig. 19) 11.

10. Gastric dorsum with fine, irregular interpunctural sculpture developed

(rendering the surface more opaque) and reaching even to the center of

the second postpetiolar tergum; color red-brown; posterior occipital

corner as seen from the side terminating in a distinct (but variable)

point or lobe (w. China) panda (Brown)
Gastric dorsum with interpunctural spaces smoother, more shining, espe-

cially the disc of the second tergum; color blackish-brown; posterior

occipital corner as seen from the side evenly rounded, without lobe or

point (Formosa) taivanensis (Wheeler)

11. Alitrunk almost completely smooth and shining, with scattered incon-

spicuous punctures ; mesonotum coarsely and evenly longitudinally cos-

tate; four apical antennomeres ivory white, contrasting with rest of

funiculus, which is ferruginous in color (Solomons) . alhiclava (Mann)
Alitrunk coarsely foveolate, including mesonotum; antennal club not

white 12.

12. Greatest diameter of eye subequal to greatest thickness of apical anten-

nomere; body usually more or less concolorous brownish-red (Burma,
Sumatra to Philippines) binghami (Forel)

(G. crassicornis Forel and G. spiralis Karawajew probably would run to

binghami, but in these, the eye is placed in front of the middle of the

side of the head. They may both be only variants of binghami, in which

eye position varies.)

Greatest diameter of eye markedly > greatest thickness of apical

antennomere; full adult color usually blackish or bicolored 13.

13. Full adult color piceous to black over body; a narrow median strip on

mesonotum smooth and shining (Sumatra to Celebes and Philippines) .

menadensis (Mayr)
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Full adult color with gaster (and often the head) piceous, alitrunk much

lighter, orange-ferruginous ; median strip of mesonotum finely, indefi-

nitely, longitudinally rugulose, more or less opaque (se. Asia to Java)
bicolor (Emery)

14. Alitrunk smooth and shining dorsally (when clean), with separated

punctures or foveolae 15.

Alitrunk dorsally in large part (at least the pronotum) densely sculp-

tured and more or less opaque, with or without definite punctures or

foveolae 19.

15. Head with straight, parallel sides and rectangular occipital corners;

eyes large and only gently convex, occupying aljout % length of sides

of head (Figs. 43, 44) ; antennal scapes short and thick, surpassing

occipital margin by much less than their apical thickness 16.

Head with sides more or less convex, occipital corners rounded ; eyes

smaller, occupying 1/5 or less of length of sides of head
;
antennal scapes

longer and more slender, surpassing occipital margin by their apical

width or more 17.

16. Size larger, head width (without eyes) > 0.70 mm. (Java)
laevior (Forel)

Size smaller, head width (without eyes) < 0.70 mm. (Philippines) ...

cJiapmani sp. nov.

17. Antennal funiculus bicolored, the four apical segments whitish in color,

contrasting with the ferruginous color of the rest of the antenna

(Solomons : Malaita I.) lucida (Mann)
Antennae concolorous ferruginous 18.

18. Dorsum of head with coarse contiguous punctures, the median strip

longitudinally costulate and subopaque (Fijis) aterrima (Mann)
Dorsum of head with punctures mostly separated by smooth, shining

intervals ; median strip almost free of punctures, smooth and shining

(Solomons: Ysabel I.) crenaticeps (Mann)

19. Eyes large, occupying about y^ length of sides of head; their greatest

diameter > greatest thickness of antennal scape (Fig. 43) (n. Borneo)
Jcalabit sp. nov.

Eyes small, occupying much < ^4 length of sides of head ; their greatest

diameter < greatest thickness of antennal scape 20.

20. Second tergum of gaster (second postpetiolar segment) densely punctate,

subopaque, the coarse punctures subcontiguous and separated only by

vague longitudinal costulae (Solomons: Malaita I.) . malaensis (Mann)
Second tergum of gaster with separated small punctures, the broad

intervals smooth and shining 21.
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21. A broad median area extending over the anterior half or more of the

propodeum smooth and shining (N. Guinea) 22.

Propodeum completely sculptured, or at most with a very narrow, in-

definite smoothed area limited to the anterior third of the dorsum (E.

Indies, Philippines) 23.

22. Punctures of postpetiole large and deep, relatively few in number,

separated by broad shining spaces; full adult color of body deep

brownish-red cribrata (Emery)
Punctures of postpetiole small, superficial and densely arranged, sep-

arated by narrow shining spaces, the total surface subopaque; full adult

body color ferruginous yellow epmotalis (Emery)

23. Size larger, maximum pronotal width 0.3S mm. or more; full adult body
color deep brownish-red, postpetiolar punctures large and deep

da'mmei'7na7ii (Wheeler)

Size smaller, maximum pronotal width < 0.38 mm., full adult color

yellowish-ferruginous; postpetiolar punctures smaller and shallow

luzonensis (Wheeler)

(According to the original description, diehli (Forel) would run to

couplet 23
;
Wilson has seen the type and finds it to differ from dammer-

mani. Differences from luzonensis unclear.)

Proceratium Roger
^ Proceratium Eoger, 1863:171. Type: Proceratium silaoeum Roger, 1863,

monobasic.

> Sysphingta Roger, 1863:175. Type: Sysphingta micrommata Roger, 1863,

monobasic. Synonymy after Dalla Torre, 1893:18.

^ Sysphincta (!) Mayr, 1865:12, and most subsequent authors; emendation

of Sysphingta Roger.

'^Proceratium subgenus Sysphincta, Forel, 1913a: 212.

The genera Proceratium. and Sysphincta have been relatively

well known to specialists of the northern countries. Taking sep-

arately the Nearctic, European and Japanese representations of

these two genera, it has previously been considered possible to

separate them on the Emery-Wheeler key characters, thus :

Clypeus with an anterior median projection; petiole more or less nodi-

form Sysphincta.

Clypeus without an anterior median projection; petiole in the form of

a thick erect scale Proceratium.

However, it seems that the protests of Forel (1913a) against
this generic distinction have been overlooked. Forel stated that
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Figures 23-35. Proceratimn spp., workers, dorsal views of anteromedian

part of head, all drawn to same scale. Pig. 23, P. pergandei (Missouri).

Fig. 24, P. melimim (Italy). Fig. 25, P. toschii (holotype, Kenya). Figure

26. P. croceum (Alabama), detail of maxillary palpus, female. Figures

27-32. Proceratium spp., workers, side views of petioles and adjoining struc-

tures, all drawn to same scale. Fig. 27, P. stictum, sp. nov. (holotype, n.

Queensland). Fig. 28, P. micrommatum (Veracruz). Fig. 29, P. melinum

(n. Italy). Fig. 30, P. toschii (holotype). Fig. 81, P. croceum (Alabama).

Fig. 32, P. papuanrim (Malanda, n. Queensland). Fig. 33, P. relictum,

female syntype (Fiji). Figures 34, 35. P. arnoldi, body, from sketches by
Dr. G. Arnold, worker svntvwe CS. Ehodesia"). Fiff. 34. side view. Fisr. 35.
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for both the clypeal projection and nodal form characters there

existed "all possible intergrades." Since that time, the number
of species described has doubled, and some of the forms added are

further intermediates in the two crucial characters. Other

forms show extreme development of characters of either genus;
stictum (Fig. 27, 45, 46) is a

' '

su-per-Sysjjhincta/' while relictum

is a ''su-per-Proceratium" (Fig. 33). It has been possible to

assemble a representative series of species showing the gradual-
ness of change from '^super-Sysj:)hi7icta" to "super-Procera-
tiinn" in nodal form (Figs. 27-35), and also illustrating nicely

the loss of the median projection of the clypeus. Figure 46 shows

the broad median clypeal lobe, apparently the generalized

condition, still preserved in stictum. Figures 23 to 25 show the

degeneration of the lobe into a bicarinate median projection in

pergandei and allies (Fig. 23), then through the stage of fusion

of the carinae to a unipartite projection in the nielinum group

(Fig. 24), and finally to the low vestigial flange of the African

species toschii (Fig. 24) and arnoldi (Fig. 1), after which, in

the remainder of the species, there is left no trace of the projec-

tion.

Other characters have been studied in the search for separatory
features to distinguish two or more genera among the full array
of species, but so far all characters appear to show gradation
from one extreme to the other.

In mandibular dentition, one begins with a distinctly four-

dentate masticatory border in stictum and follows the gradation

through a number of species to the condition where two strong

apical teeth remain, followed basad by an indefinite number of

low, irregular denticles or else a relatively smooth margin. In

some of the Syspliincta species, the undercurving of the principal

(second) gastric segment is extreme, but this character again

grades over by easy steps to a less extreme condition. The same

applies to the palpal segmentation, as far as known [84]. Too few

larvae are yet known for these to be of any help with the classifi-

cation, and this goes also for male genitalic characters.

The workers of Proceratium are small to medium-small in

size, generally ferruginous to reddish-brown in color, with greatly
reduced eyes. The general habitus is distinctive (see Fig. 45)

bocause of the under-turned gastric apex, which is a consequence



244 BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY

of the large, vaulted second segment of the gaster. The reduced

apical segments bear a stout sting and are retractile to some
extent within the second segment. The first gastric segment
(postpetiole) is very variable in size with the species, and
in some of the "Sysphincta" species it is reduced almost to the

status of the myrmicine postpetiolar node (e.g., in P. watasei).
In fact, these variations in the gastric proportions, and especially
in the ratio of postpetiole to the succeeding segment, are of the

type that must have led to the myrmicine gastric configuration
from an ectatommine stock not far distant from Proceratium

hegiiiniugs.

Most of the remaining characteristics of the genus are, like

the reduced eyes and depigmented coloration, connected with the

cryptobiotic life led by the species. The antennae are well de-

veloped, and their insertions have migrated anteromedially in

order to give freer play to the funiculi straight ahead. The

clypeus and "frontal" area are constricted by this migration
of the antennal sockets, and the lobes of the frontal carinae are

narrowed and tilted on edge so as not to hamper the movement
of the scapes. The alitrunk is welded into one compact piece,

with little or no trace left of the transverse dorsal sutures.

The antennae are 12-segmented in worker and female, and

13-seginented in the male. The maxillary palpi are 2-, 3-, or

4-segmented in the workers and females so far dissected, while

in tliese same specimens, the labial palpi are either 2- or 3-seg-

mented (known palpal formulae are 2,2; 3,2 and 4,3) [84j.

Sculpture in the worker and female usually consists of fine,

dense reticulo-punctatioii, with sometimes a little superimposed

rugulation, but in sticfum the ]ninctures are coarser and the

entire sculpture rougher. The gaster is usually predominantly
smooth and shining, with fine piligerous punctulation. The pilos-

ity normally consists of abundant fine, short hairs, subappressed
to inclined-erect, forming a kind of pile over large areas of

trunk and appendages. Occasional longer fine hairs are more

scattered. There is often a definite fine carina running down
the middle of the cephalic dorsum, probably homologous to the

similar feature of Acanthoponera and Hcteroponera.
In the female, the compound eyes are much larger than the

minute ones of the worker, and are similarly situated near the
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middle of the sides of the head. The female and male often

(particularly in the North American species) have the metanotum
produced into an acute median tooth or bladelike carina.

The female may be either fully winged (and later dealate)
as usual for ants, or she may appear in ergatoid form, inter-

grading to the worker form. Both normal and ergatoid females

may occur in the same nest.

The wings in both sexes are a somewhat reduced version of

the basic ponerine type ;
in those I have seen of Proceratium, the

forewing vein (Rsf2-3) formed of the second and third free

abscissae of the radial sector is missing, leaving a single large

polygonal cubital cell; occasionally, the distal part of this vein,

equivalent to Rsf3, is retained, as in some Myrmica. The cross-

vein m-cu is often lacking, too.

Details of morpholog}^ are dealt Avith by Kennedy and Talbot

(1939, all castes), by Kratochvil (1944, all castes) and by M. E.

Smith (1943, male) for different species. The larvae, at least

during later stages of development, develop large, smooth bosses

that are arranged symmetrically over the body and are unlike

those of any other ant genus. However, the larvae are known
for only the North American species, and even then from very
few specimens (G. C. and J. Wheeler, 1952a: 134-137, pi. 5, figs.

17-27). The male genitalia are figured by Kennedy and Talbot

{loc. cit.), but I can find no close correspondence between my
dissections of males of the same species (silaceum) and their

drawings of these organs. The genitalia need to be restudied.

Proceratium Ls widely distributed in the warmer half of the

North Temperate Zone in areas with sufficient moisture in the

soil, being found from Spain to Japan, and it ranges through
southeastern Asia, the Malay Archipelago to New Guinea, reach-

ing southeastern Queensland in Australia [96] and having a repre-
sentative {relictum) in Fiji in the east. In eastern North Amer-
ica, three species range widely in the forested areas from the

(rulf of Mexico northwards, two of them reaching New England
and the Great Lakes region [97, 98]. Another three species range
widely in southern Mexico and Central America, and one of these

has lieen taken on Cuba, to which country it may have beeu

historically introduced. In addition to the North African species,
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which are part of the southern Palaearctic fauna, there are two

species, arnoldi (Southern Rhodesia) and toschii (Kenya),
known from the African Continent.

We have only fragmentary, and often contradictory, informa-

tion on the biology of Proceratmni species. The nests are small,

usually consisting of from 10-50 workers and one dealate female,

though sometimes supernumerary queens, either dealate or erga-

toid, are present in one nest. The nest consists of small rounded
chambers hollowed out of soft rotten wood or in the soil

;
toward

the cooler limits of the range, particularly in North America,
nests and forag'ing workers are found under deepset rocks instead

of in rotten wood. The nest site is usually in forest shade, in old

moist gardens, or similar habitats that are constantly moist.

In the artificial nest, Proceratium species have been offered

various foods. Fiala (in Kratochvil, 1944) states that his me-

linum {^fialai) took bee honey; Haskins (1930) found that his

croceum would not take honey, but that both adults and larvae

would feed on the larvae, and sometimes on the pupae, of various

genera of ants. Haskins also reported his croceum feeding on

"meat" after long hesitation. L. G. and R. G. Wesson (1940)
studied pergandei in Ohio, and noted that this species refused

the brood of Camponotus and Formica as food, and also avoided

all other insects offered, both living and dead. The perga7idei did,

however, appear to feed on the gastric contents of several

Formica and Camponotus worker adults.

Observations made more recently by Wilson and myself and
others (to be published elsewhere) on silaceum and pergandei
indicate that these species may be specialized egg predators,

eating the eggs of various other arthropods, especially of spiders.

This may be the explanation also for the Wessons' observation

of pergandei feeding on the gastric contents of dead worker ants,

for these ants may well have been carrying eggs in their ovaries.

Just how far egg predation extends as a general habit among
Proceratium species is not known.

Males and females are produced in small numbers, usually

toward the end of the summer in the North Temperate Zone,

where the nuptial flight occurs normally during the last half

of August in many places. The flight takes place during after-

noon {meliyium) ,
and both sexes climb to a distance from the nest
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entrance before taking flight. Workers issue from the nest also

during tli£ nuptial flight, as is often the case with otherwise

cryptobiotic ants. The flight has been observed by Fiala, (in

Kratochvil, 1944) for melinum.
Haskins (1930) mentions the curious habit in croceum workers

of backing up to the brood of other ants to employ the sting.
What, if any, function can be ascribed to this action is a matter
for future observation to settle. The general activity of Procer-
atium species is rather sluggish, although they can move quickly
on occasion. The antennae are held porrect in front of the head
and during foraging are vibrated ceaselessly, much in the man-
ner of cerapachyines and dorylines.
On the basis of external morphology, the species of Proceratium

can be grouped conveniently in series from thick-noded C ^Us-

phincta") to "super-Proceratium" with a scalelike petiole.
One can see seven vague groups :

Stictum Group: stictum. Pergandei Group: algiricum [85],

mayri, pergandei, ivatasei. Melinum Group: itoi, melinum [94],

Micrommatum Group : convexiceps, micrommatum. Arnoldi

Group : arnoldi, foschii. Silaceum Group : carinifrons, crocevm.,

japonicum, lombokense, longigaster, mancum, normandi, numidi-

cum, papuanum, silaceum. Relictum Group : relictum. Unas-

signed : californicum.

Proceratium species

The species marked with an asterisk (*) have previously been

placed in Sysphincta bj' most authors, although those names not

marked "n. comb." were either placed in Proceratium when
originally described, or were transferred to Proceratium by some
author (Mayr, Dalla Torre) subsequently. The names marked
'n. comb." were all originally described in Sysphincta.
( ?) algiricum Forel, 1899b: 305. *

n. Africa [85]

(T) arnoldi Forel, 1913a:210. *
S. Ehodesia [86, Figs. 1, 34, 35]

(?) californicum T. W. Cook, 1953 : 45. California [87]

(P) carinifrons Menozzi, 1939:175. Sumatra, Philippines [88, 91]

(T) co/M'e.rice^'s Borgmeier, 1957:120. Costa Rica [89]

(P) croceum (Roger), 1860:288. se. N. America [Figs. 26, 31]

(P) itoi (Forel), 1917:717. n. comb. *
Japan [90]

(P) ja^JonicMWi Santsehi, 1937:362. Japan
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(T) lom'bo]censeEmevy,1897h:593. Lombok [91]

longigaster Karawajew, 1935:59. Indo-China [88]

(P) manoum Mann, 1922:6. C. America, s. Mexico [92]

(P) mayri Forel, 1899b: 306. *
s. Europe [85]

(P) melmum (Eoger), 1860:291. *
s. and c. Europe [94, 84, Figs. 24, 29]

(P) = europaea Forel, 1886:clxiii. *
n. syn.

= rossica Arnoldi, 1930b: 144.
*

n. syn.

(T) = fialai Kratoclivil, 1944:54, 86.
*
n. syn.

(P) micrommatum (Roger), 1863:176. *
Panama, s. Mexico, Cuba [93,

Fig. 28]

(P) =: cavernicola Borgmeier, 1937:221. *
synonymy by Borgmeier,

1957:118.

(?) normandi Santsclii, 1929a: 138. n. Africa [95]

(P) nwmidicum Santschi, 1912a: 172. n. Africa, Balkan Pen. [95]

(T) papuanum Emery, 1897b: 592. N. Guinea, ?e. Australia [96, Fig. 32]

(T) = PoJiera rrtffa Donisthorpe, 1949a : 491. n. syn.

(P) pergandei (Emery), 1895a :264. n. comb. *
se. N. America [97, Fig. 23]

(T) reZic^Min Mann, 1921:413. Fiji. [Fig. 33]

(P) si?aceMm Roger, 1863:172. se. N. America [98]

=z crassicorne Emery, rugulosuin Wheeler and vestititm Emery, syn-

onymy by Creighton, 1950:36-40.

(T) stictum Brown sp. nov. n. Queensland [99, 84, Figs. 27, 45, 46]

(T) loschii (Consani), 1951:167. n. comb. *
Kenya [100, Figs. 25, 30]

(P) watasei (Wheeler), 1906:303. n. comb. *
Japan

DiscoTHYREA Roger
^ Discothyrea Roger, 1863:176. Type: Discothyrea testacea Roger, 1863,

monobasic.

^ PseudosyspJiincta Arnold, 1916:161. Type: Pseudosysphincta poweri

Arnold, 1916, Ijy original designation, monobasic, n. syn.

> ProdiscotJiyrea Wheeler, 1916:33. Type: Prodiscothyrea velutina Wheeler,

1916, monobasic, n. syn.

^ Pseudosphincta Wheeler, 1922:645, 762. Variant spelling of Pseudo-

sysphincta. n. syn.

The genus Discothyrea includes a modest number of small

to minute species, very compact in form and extreme in the

development of the
"
proceratiine traits," and especially notable

for the exaggerated enlargement of the apical antennal segment.
The raised median portion of the clypeus between the frontal

lobes is fused with the frontal lobes and elevated with them

to form, in some species, a flat-topped platform (Fig. 47, 48)
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l.etween the antenual insertions; in other species, the width of

this structure is decreased, and finally, in several species, it is

reduced to a simple vertical plate or flange that separates the novr

very closely approximated antennal insertions. The lower part
of the clypeus is reduced to a strongly projecting apron covering
the middle parts of the mandibles (P"'ig. 48) and serving as the

front rim of the platform upon which the antennae are inserted.

The elypeal apron may be rounded or truncate as seen from
above.

With the enlargement of the apical antennal segment, the

segments between it and the first funicular segment (pedicel)
become axially compressed and tend to fuse one to another to

reduce the number of segments. This fusion and reduction

renders determination of segment numbers virtually impossible
in some species, even when one uses cleared specimens under
the higher powers of a compound microscope. Furthermore, it

is clear that fusion is irregular in some species, and differs in

degree among individuals, and even on different sides of the

same specimen.
In spite of this difficulty, the antennal segmentation has been

granted value as a generic character. Discothyrea has been

considered to be "normally" nine-segmented, including the

scape, although actually there are a number of species in Africa,
the New World, and Australia with lesser counts : eight, seven,
and even as few as six antennal segments, including the scape ;

for

a discussion of this situation, see Borgmeier, 1954:191.

Prodiscothyrea is distinguished primarily on the basis of its

ten-segmented antennae
;
the other characters of cephalic struc-

ture cited by Wheeler as diagnostic are all found well developed
in one or more nine-segmented species of Discothyrea (e.g.,

clavicornis, oculata, mixta), and therefore are useless as generic
characters. We therefore have the anomalous situation in which

one genus is distinguished by its having ten antennal segments,
from another genus that has six, seven, eight, or nine. Clearly,

the ten-segmented species belong in Discothyrea. But the same
character does not rest its variation at ten segments, for the new

species mixta [105], otherwise exceedingly similar to certain

Discothyrea and Prodiscothyrea species, turns out to have eleven



250 BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY

segments. And there is Pseudosysphincta poweri to be consid-

ered
; essentially, this last is a Discothyrca, but with twelve

antennal segments. Now that we have an unbroken series of

species with all possible segmentations from six to twelve, it is

plainly not advantageous to recognize more than one genus for

this group, at least until some better character can be found on
which to base the separation. Except for the segmentation,

Discothyrca in this new, collective sense is an exceptionally

homogeneous and well-marked genus.
Some other characters of the Discothyrca worker may be

reviewed. Eyes small to minute, placed near or anterior to the

middle of the sides of the head. Mandibles rather small, apex
acute, followed by a usually edentate masticatory margin that is

straight to concave and lined with a very even, close rank of

minute peg-like bristles
;
the masticatory border is terminated

basally by a rounded or bluntly toothlike basal angle. The palpi
of maxilla and labium are variously segmented, according to

species; Wheeler (1916:33 and pi. 4, fig. 3) found a formula of

4,4 in vehitina, whereas Borgmeier counted 1,3 in sexarticulata

(1954:193, figs. 8, 9). A comparative study of the maxillary

palpi, very difficult in these small insects, remains to be made by
the first reviser of the genus. (But see the recent study by Borg-

meier, 1957:122-125.) The mouthparts are altogether peculiar
in their reduction, and it would be interesting to know what the

food is.

The alitrunk is short, usually vaulted and sutureless dorsally,

and terminates posteriorly in a declivity that is more or less

distinctly set off from the dorsal surface by paired propodeal

angles or vestigial teeth. Petiole reduced, anteroposteriorly com-

pressed and not very high, usually in the form of a thick disc

or scale, bluntly pointed above or with one or two low rims

running around its free margin from one side to the other. The
node is normally attached over a large proportion of its posterior
surface to the postpetiole. Postpetiole and succeeding gastric

segments are arranged much as in Proccratium (Fig. 47). Legs
stout

; spur of posterior leg pectinate, spur of middle leg very

small, perhaps absent in some species. Tarsal claw^s small, simple.
Basic sculpture consisting of minute piligerous or tuberculate

punctures, in most species crowded densely over most of the
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body, rendering it opaque or subopaque ; rarely, however, the

punctures are much smaller, spaced, and the surface generally

shining. Usually, the sculpture tends to thin out more toward

the gastric apex, so that shining interspaces appear in the species

with this type of sculpture. Entire, or nearly the entire, body
covered by a very dense, fine erect pubescence or pile, helping
to render the surface more opaque, or else the pubescence reduced

to virtually invisible pruinescence. Longer hairs are scarce or

absent. Integument color ranges from testaceous to dark brown
or mahogany, or combinations of these.

The female is like the worker, but slightly to distinctly larger ;

usually with well developed ocelli and flight sclerites of the

thorax, and with larger compound eyes. Ergatoid females may
occur in some species, as workerlike individuals with rather large

compound eyes and a trace of one or more alitruncal sutures

remaining on the dorsum. AVing venation is of the Myrmecina
type (see M. R. Smith, 1943: fig. 5C), with Rs+M, Rsf2-3, and

Rsf 4*5 lined up to form a single strong unit joining the anterior

margin of the wing near its apex (i.e., "radial cell closed").

Mf2 is present, but not r-m, Mf3 or beyond, or m-cu. Of course,

wings are known for only a few of the species so far.

The male is smaller and more slender than the female, with

a subglobose head, large compound eyes, small ocelli, and well

developed, triangular mandibles shaped much as in the worker.

Antennal insertions very close together, separated by a vertical

carina representing the fused elypeus and frontal lobes in the

female castes
;
a more or less distinct vestige of the horizontal

clypeal apron is also present. The antennae are composed of a

short scape, approximately equalling in length the succeeding
three segments, and twelve funicular segments, all but the first

of which (pedicel) are longer than broad. The first segment
of the funiculus is globular or subglobular and broader than long

to slightly longer than broad, according to species. The funiculus

as a whole is slender, with slight incrassation toward the apex.
Mesonotum with or without notauli. Wings as in the female.

Petiole as in female, but usually longer and lower. Gaster vari-

able in shape and proportions, the postpetiole either larger than

or smaller than the succeeding segment; apical segments only

slightly deflected ventrad. Sculpture of fore part of body much
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as in the corresponding workers, densely punctiilate, in the

species so far known
; gaster more smooth and shining. Color

dark brown or black. Genitalia as yet remaining unstudied
;

hypopygial border rounded.

Larva remaining undescribed.

The range of Discothyrea lies predominantly within the tropics

and warm temperate parts of the Southern Hemisphere, although
we have records for the southeastern United States and for

Hainan Island, southern China, and Formosa. The genus is

represented by one (and possibly more) species on New Cale-

donia, one on New Zealand, two or three in the southern Brazil-

northern Argentina area, and two or so in South Africa. It is

restricted to the moister nest sites, though it can be carried about

by commerce in plant roots and humus, and therefore often

turns up in gardens. It should be expected in greenhouses and

plant propagating beds wherever the temperature and moisture

are held sufficiently high. Considering the relative abundance
of colonies as measured by number of collections to date, it seems

that by and large, Proceratium and Discothyrea tend to have

complementary distributions outside the tropics.

Due to its chiefly tropical and south temperate distribution,

as well as to its small size, inconspicuous nests, death-feigning
habits and cryptobiotic tendencies, Discothyrea is relatively

rarely collected, and little is known concerning its habits. Nests

are found in rotten wood, rotting nuts, etc., in the leaf litter,

and in large rotting logs. In the hilly parts of southeastern

Australia, I have found them under stones rather frequently,

especially in the galleries of other species of ants. Individual

workers have been recovered from plant roots and similar situa-

tions in the soil, and in moss covering logs and rocks in wet

areas. It is probable that the colonies are more frequent than

they seem to be to a collector working in the usual way to

search for ants.

The food is unknown
;
from the aberrant nature of the mouth-

parts, it must be something rather special. Several authors

have thought that it "is almost a certainty that they are carniv-

orous," and Moore (1940:308) gave it as his opinion that the

food of Discothyrea in New Zealand might consist of mites taken

in ant nests. Since the similarly specialized Proceratium is now
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thought to be an arthropod egg predator, in part at least, a similar

feeding' haint could possibly be followed by Discothyrea; at any
rate, it is "worth checking- in the field. Colonies of Discothyrea
thus far examined held ten or twenty workers plus a female and
brood

; Avinged forms can be produced in equal or even greater
numbers, and both sexes are normally produced in the same
nest.

Discothyrea species

New combinations are marked with an asterisk (*). D. hryanti
and D. vchitina are transferred from Prodiscothyrea, D. poweri
from Pseudosysphincta.
(P) antarctica Emery, 189oa:266. N. Zealand: North I.

(T) ?)iV?fns Clark, 1928:38. Australia : s. c. Victoria [101]

(T) hryanti (Wheeler), 1917:29.
*
Malaya, Java, Hainan I.

(P) r/aiioorTiis Emery, 1897b: 593. Melanesia

(T) cmssicorn i.s Clark, 1926:46. sw. Australia [101]

(7t'n/iVM?a/« Weber, 1939:100. British Guiana [103]

(P) ^rZoZ; us Forel, 1905:4. Java

(?) hewitti Arnold, 1916 : 160. S. Africa [102]

/ioniiMenozzi, 1927:270. Costa Eica [103]

/^nofZ/.f Weber, 1939:100. Panama [103]

?V/a Weber, 1939:101. Trinidad [103]

(?) tst7(mica Weber, 1940:78. Panama [103]

(T) leae Clark, 1934a:29. S. Australia: Lofty Eange [101]

(T) niiarfo Browni, sp. nov. Liberia [105, Figs. 47, 48]

(P) neotropicaBvwQh, 1919 -AOO. [103]

(P) ofM?fl/rt Emery, 1901:52. av. and c. Africa [102]

(?) patrizii Weber (emended from "patrizzii"), 1949:2. [102]

iwiueri (Arnold), 1916:162. *
S. Ehodesia [102]

(T) )Tm)?u//o«i Brown, 1948b: 38. jST. Caledonia [104J

soMieri Forel, 1912:47. n. status Formosa

( ?) sculptior Santsehi, 1913 :302. n. status French Congo [102]

(T) «ea-arfi>M?o/a Borgmeier, 1954:191. Brazil: S. Cat., S. Paulo [103]

(P) testacea Eoger, 1863:177. se. United States [103]

(P) traegaordhi Santsehi, 1914:3. w., e., s. Africa [102] ,

(T) fi/rfoni Clark, 1934b :53. Australia: Victoria [101]

(T) velutina (Wheeler), 1916:34. *
n. Queensland
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APPENDIX

The pages of this appendix are reserved for notes and descrip-

tions dealing chiefly with species-level taxonomy and biology. In

the descriptions, the abbreviations for measurements and indices

are as follows : TL, total outstretched length of head and body,

including mandibles. In ectatommines, many species have re-

curved gasters, and in these, the length measurement is made to

the posteriormost point of the gaster in its normal position, this

point usually falling on the curved tergital surface of the vaulted

second gastric segment. HL, maximum measurable length of

head, including clypeus but not mandibles, as seen from full-face

(dorsal) view. The occipital angles are normally included if these

project. HW, maximum measurable width of head as seen from
full-face view, eyes are usually excluded. CI, or cephalic index,
is HW/HL X 100.

In cases where places of deposition, often cited in brackets, are

abbreviated, [MCZ] stands for the Museum of Comparative

Zoology at Harvard College, Cambridge, Massachusetts; [USNM]
stands for the United States National Museum at Washington;
[CAS] stands for the California Academy of Sciences, San

Francisco; [NM Vienna] stands for the Naturhistorisches Mu-
seum at Vienna.

[1] ACANTHOPONERA PERUVIANA sp. nOV,

(Figures 6, 7)

Holotype worker: TL 8.7, HL 1.73, HW excluding eyes 1.56

(CI 90), greatest diameter of eye 0.43, scape L 1.07, WL 2.60 mm.
Similar to A. mucronata, but differing as follows : Head with

sides more nearly straight and parallel, occipital angles rectangu-
lar. Eyes larger. Sculpture of head looser, with wider, more

shining spaces between the rugae, especially along both sides of

median carina and in antennal scrobes. Propodeal spines
heavier and longer, approaching 0.7 mm. in L (ca. 0.4-0.5 mm.
in mucronata workers), gently divergent; when viewed from

the side, more deflnitelj' arched in their basal halves and less

strongly elevated than in mucronata.
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Shape of petiole shown in Figure 7
;
note the continuous curve

formed l\v anterior nodal face and dorsal outline of spine.

Gaster markedly depressed and somewhat broadened (Fig. 6),

with a deep constriction between postpetiole and second segment,
the latter slightly broader and with a conspicuous posterior im-

pression extending forward into the main tergital surface from
the depressed apical band. Second segment only feebly down-

curved, and the exposed sternum correspondingly longer than in

7nvcronata. Apical segments retracted in this specimen, but the

slender sting exserted.

Gastric sculpture much coarser, denser and more opaque than

in mucronaia, consisting of abundant, uneven-sized punctures,

slightly larger on the postpetiole than on the second segment,

forming a dense irregular rugoreticulum on the sides, less dense

in the middle, where narrow, shining interspaces exist on the

second segment.
Erect hairs abundant, though fewer than in mucronata, but

thicker, stift'er and longer. Body color bright ferruginous yellow.

Holotype a unique worker [CAS] from Monson Valley, Tingo

Maria, Peru, October 26, 1954 (E. S. Ross and E. I. Schlinger

leg. ) .

[2] ACANTHOPONERA CRASSA Sp. nOV.

(Figure 10)

Holotype worker: TL 6.2, HL 1.24, HW excluding eyes 1.07

(CI 86), greatest diameter of eye 0.30, scape L 0.85, WL 1.82 mm.
Similar to A. minor, but a little larger. Head narrowing from

a point in front of eyes toward occiput, narrowest, and sides

sloping inward, behind eyes near the much-rounded occipital

corners
; occipital margin short, median section straight, or even

feebly convex. Median pronotal eminence low, but better de-

veloped than in other species of the genus. Metanotal groove

distinct, broad and rather deep. Propodeal spines (L ca. 0.35

mm.) straight and obliquely elevated as seen from the side;

diverging, with tips feebly curved mesad as seen from above.

Petiolar node (Fig. 10) thicker than in minor (Fig. 9), its

posterapical tooth deflected more or less dorsad. Gaster very
much like that of minor (Fig. 4) in general form, but slightly

larger.
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Sculpture in general a little coarser on head, alitrunk and node

than in minor, the interspaces larger and shining. Pronotal

rugules forming a V around the median eminence. Gaster smooth,

shining, with abundant fine, separated punctulae, giving rise

to dense, reclinate golden-brown pubescence. Longer fine erect

hairs abundant.

Body color orange-brown, legs more yellowish.

Holotype [CAS] one of a series of 4 workers taken 6 miles

west of Santo Domingo de los Colorados, Pichincha, Ecuador,

February 23, 1955 (E. S. Ross and E. I. Schlinger leg.). The

remaining three workers are paratypes [CAS, MCZ]. HL
1.22-1.25 mm., CI 87-89.

Considered as belonging to A. crassa is a short series of workers

[USNM, MCZ] from Hamburg Farm, Santa Clara Prov.,

Costa Rica, February 26, 1925 (F. Nevermann leg.). The MCZ
specimen measures HL 1.19, IIAV excluding eyes 1.03 mm. (CI

87). The color is much lighter than in the type series, being

bright ferruginous yellow, and the occipital angles are some-

what more abruptly rounded
;
transverse part of occipital border

broader than in type, concave in middle. Eyes a little larger,

propodeal teeth shorter and feebly bent in side view, and the

posterapical petiolar teeth flattened and only slightly deflected

dorsad.

In color and head shape, the Costa Rican samples are some-

what intermediate, tending toward minor, but in the characters

of total size, metanotal groove and petiolar thickness and form,

they are clearly related to crassa. The differences from minor

could possibl}^ represent geographical variation, but the known
distribution of minor and crassa does not support this very
well.

[3] The taxonomy of the New World Heteropo7iera, like that of

Acanthoponera, remains in a very unsatisfactory state, due pri-

marily to the lack of sufficient material and to the inadequacy
of some of the descriptions of forms undoubtedly belonging here.

There are a fow firm points, however. There is not much doubt

about what dolo is; Roger's description fits reasonably well this

large, yellowish species, the commonest one in collections, and
distributed widely from Rio de Janeiro south to Uruguay and
Misiones (the westward extent of its range is unknown). I have
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seen quite a few series and strays from within this area, and

the species is reasonably constant: the worker head length (HL)
runs from about 1.20 to about 1.50 mm., and the cephalic index

from 85 to 91. The occiput seen full-face is slightly concave

in outline. Judging from the original description, Forel's var.

a urea is apparentlj^ a semicallow worker of dolo.

H. carinifrons is a distinct species, easily recognized by its

small size, blackish color and unarmed node ; it is now known
from various localities in Chile, and the variation from one series

to the next is slight. H. ni {crops Borgmeier is very small, has

minute eyes and an unarmed, rather scale-like petiolar node,
and is light ferruginous in color. In addition to the types,

from southeastern Brazil, I have seen specimens of microps taken

at Venecia, near Medellin, Colombia (S. Flanders leg.), a rather

surprising extension of the range. The Colombian sample was
taken near a sample of Typhlomyrmex pusillus Emery in the

soil
;
T. pusilUis is also an ant usually thought of as having a much

more southerly distribution in South America.

With the deniinodis complex, we come to the serious confusion

in Heteroponera. Up to now, there have been named in this

group dentinodis itself, plus three varieties : panamensis, inermis

and schweheli. Mayr described dentinodis from southern Brazil-

ian examples with a short tooth on the posterior apex of the

node in larger workers, but said that this tooth was obsolete

on the nodes of smaller workers. However, there is no definite

statement that Mayr's large and small workers come from the

same nest series, so we cannot be sure that they represent the

same species. The few specimens I have seen from the southern

part of Brazil are strays, and so we still have no assurance that

the two types of workers represented in collections are conspecific,

though this does seem likely. Emery complicated the situation

by describing var. inermis from a female without developed

posterapical nodal tooth
;
this female indicates either that the

tooth character does not vary in correlation with size (i.e., is

not markedly allometric, as Mayr implied), or, more likely, that

another species exists with poorly developed tooth in all sizes

of workers and females as well. We now know, in fact, that such

a species exists in Liiderwaldt 's var. schweheli, but schweheli

seems too large to be the same as inermis. It may be that Emery's
measurement was too low, but we shall not be sure of the identity
of inermis until the type can be reviewed.
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Referred to dentinodis provisionally are the following : a larger
worker from Parecy Novo, Rio Grande do Sul; HL 1.02, HW
without eyes 0.90, WL 1.35 mm., CI 88. One smaller worker
each from Nova Teutonia, Santa Catarina (F. Plaumann leg.),

and Agudos, S. Paulo (W. W. Kempf leg.), measure HL 0.78-

0.79, HW 0.70-0.71, WL in both examples 1.04 mm.
;
a winged

female from Petropolis, Rio de Janeiro (Coll. Borgmeier) : HL
0.97, HW 0.85, WL 1.32, forewing L about 3.5 mm. The cephalic
index for these three large and small workers and one female

ranges from 88 to 90. The female has a well developed and acute

posterapical nodal tooth. An anteroposteriorly compressed node

is characteristic for all of these specimens.
The holotype of var. schweheli, from Estacao Alto da Serra,

S. Paulo, has HL 1.12, HW 0.92, AVL 1.51 mm.
;
CI 82. A similar,

but slightly smaller specimen from Jaguara, Parana, in Coll.

Borgmeier," has HL 0.98, HW 0.78, WL 1.21 mm.
;
CI 78. Both

of these, as well as a dealate female from S. Teresa, Espiritu
Santo (0. Conde leg.), have dense, irregularly punctate sculp-

ture, opaque for the most part ; interpunctural spaces of post-

petiole narrow and finely reticulate or coriaceous. A similar

specimen from Agudos, S. Paulo (R. Miiller leg.). Coll. Kempf,
measures HL 1.07, HW 0.87, WL 1.43 mm.; CI 81. This last

example is more shining, especially on the gaster, where the inter-

punctural spaces are largely smooth and shining on postpetiole
as well as on the succeeding segment. So far as I can see, schwe-

heli is distinct from the sympatric dentinodis in shape of petiolar
node (see key) as well as in the narrower head. The female node,

however, is more anteroposteriorly compressed than in the

worker. Total size averages larger than in the few dentinodis

I have seen, but w^orker size even here overlaps slightly. For the

time being, it seems best to recognize schweheli as a species in

its own right, though it may later prove to be the same as inermis,
as mentioned above.

Two workers in the Borgmeier Collection (Nr. JBV 47) from

Campinas, Goias, Brazil, resemble large dentinodis in size and

general appearance, but are light yellowish-ferruginous in color

and have thicker nodes (not as thick from front to rear as in

worker schweheli, however) with the posterior apex continued

backward as a stout subconical projection or tooth. Whether these
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specimens represent a different species, or mere geographical vari-

ation in dentinodis, cannot be decided without material from

intervening areas in Brazil.

Concerning var. panamensis, I have asked some questions
about the type in the British Museum, kindly answered by Mr.
G. E. J. Nixon, who made comparison for me with a paratype
worker of the species I describe below as H. inca sp. nov. Mr.
Nixon 's remarks are adapted in part and follow in the next three

paragraphs.
H. panamensis type is slightly smaller than inca, and more

slender. Outstretched length (the small apical gastric segments
are hidden and not included in length) of panamensis type about
3.8 mm. Color virtually the same as in inca. Head distinctly

longer than broad and decidedly narrower than in inca, less

convex dorsally and without the occipital lobes of inca; occipital

margin straight.

Propodeal teeth very short, forming angular projections not

longer than wide at base. The second gastric segment is much
less strongly differentiated from the first than in inca, and is

nearly the same width as the first segment (postpetiole). Left

mandible with 7 teeth, the seventh tooth forming the basal

angle ;
the three teeth next to the seventh tooth very weak.

Sculpture much finer than in inca; surface of head between
the frontal area and occiput and between the scrobes quite

dull, very finely longitudinally striate and with the median
carina in full relief. Between scrobes and eyes the surface

finely rugose, not easily defined at 40X ;
toward the occipital

angles the sculpture thickens slightly.

From this characterization, it appears that panamensis is

much closer to dentinodis than to inca, and it is not impossible
that panamensis and dentinodis are synonymous. However, the

distributional facts and the darker color of panamensis are, it

seems to me, sufficient cause to hold up synonymy until a direct

comparison of the type with other material can be made. For
the time being, panamensis is raised to nominal species status.

Heteroponera inca sp. nov.

(Figures 12, 13)

Holotype worker : TL to apex of second gastric segment 4.8,

HL 1.14, HW including eyes 1.10, HW excluding eyes 1.06 (CI
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93), exposed scape L 0.76, greatest diameter of compound eye

0.24, WL 1.44 mm.
General habitus that of H. dentinodis, but more robust in

build, darker in color, with a differently shaped head, longer

propodeal teeth, thick petiolar node with calcarate ventral

process, and with a proportionately larger postpetiole.

Head in full-face view as in Figure 12
;
note especially the

somewhat depressed and lobiform occipital angles. Seen from
the side, head strongly convex across vertex and central occiput ;

occipital lobes auriculate, broad, obliquely subtruncate, with

narrowly rounded corners above and below, much as in Gnampto-
genys cosiata and G. menadensis. Antenual scrobes weakly de-

fined curving above the eyes and terminating indefinitely some
distance behind toward the occipital angles. Eyes strongly con-

vex, each with a circummarginal sulcus. Mandibles triangular,
basal angles blunt

; apical tooth and a smaller preapieal tooth

strong, acute, remainder of margin with coarse, shallow crenula-

tion. Clypeus convex in the middle and with narrow, depressed
anterior apron, the margin of which is feebly convex seen in

outline from dorsal view. Scapes short, incrassate toward apices ;

when laid straight back or nearly so from their iiLsertions, falling

slightly short of the occipital margin. Funiculi gradually thick-

ened toward their apices ;
the last three segments could be con-

sidered as forming an indistinct club
; penultimate and ante-

penultimate segments about as long as thick, segments II-VIIl

thicker than long.

Alitrunk robust, pronotum rounded above, separated from

the narrower mesonotum by a deep-cut (possibly mobile) suture;
inferior pronotal margin obtusely angled on each side. Meso-

notum forming a single gentle convexity with propodeal dorsum
;

metanotal groove marked by a very indistinct transverse line or

sulcus. Propodeal teeth well developed and acute, larger than

in any other Hetcroponera so far described; seen from above

divergent, slighth' longer than the distance between the inner

sides of their bases. Petiole as in Figure 13
;
seen from above,

the node is slightly broader than long, excluding posterapical

tooth, which in this view is broad at the base, tapering to a nar-

rowly rounded point.
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Postpetiole large, semiglobose, broader than long, slightly nar-

rowed around its apical border. Succeeding segment as long
as postpetiole, but narrower (about as broad as long seen from

above), weakly downcurved and tapering toward apex. Apical

.segments tapered rapidly apicad, at least partially retractile.

Legs robust
;
each middle and posterior tibia with a single large

pectinate spur; all tarsal claws slender and simple (without
submedian teeth or denticles).

Mandibles smooth and shining (when clean), with scattered

punctures. Antennae, gula, gastric apex and legs with very fine

indistinct punctulation or reticulation, subopaijue to opaque.
Head, alitrunk, node and gaster irregularly reticulo-rugulose
over an extremely fine microsculpture, opaque, with inconspicu-
ous coarse punctures crowded on head and alitrunk, but becom-

ing fewer and still less conspicuous posteriorly. Upper scrobes

with fine transverse rugulae.

Normally exposed surfaces of body covered with an abundant
and mostly decumbent, fine, light-colored pubescence, sparse

only on the mandibles, gula and retractile segments of gaster.

Body and appendages also with an abundant pilosity of fine,

tapered erect hairs, uneven in length, the longest about twice

the length of the propodeal teeth. Body color deep brownish-

red, legs more reddish.

Holotype. one of a long series of workers taken about 6 miles

west of Cali. Valle, Colombia, at an altitude of 1630 m., March

20, 1955 (E. I. Schlinger and E. S. Ross leg.), deposited in

California Academy of Sciences. The paratypes have the same
data as the type. TL 4.7-5.0, HL 1.11-1.20,' HW 1.00-1.11, CT

1)1-93. Propodeal teeth vary slightly in length and thickness, but

in general are longer than broad at base. Posterapical tooth

of petiolar node varies considerably in length, sometimes being

markedly shorter than as show^n in Figure 13, and sometimes

more slender and acute, but not mucli longer. Color ranging from

that of the holotype to very dark reddish-brown. Paratypes in

CAS, Coll. Borgmeier, USXM, MCZ.

[4] Hetej'oponera imhellis (Emery). This little species is wide-

spread in eastern, southeastern and southwestern Australia,

where it makes .small nests under stones or woody fragments, or
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directly in the soil without cover. It forages at least partly dur-

ing the daytime, and solitary workers can be seen leaving the

tiny, inconspicuous nest entrance to move slowly about in the

open and among the leaves and debris of the soil cover. Although
Wheeler (1934, p. 140) thought it hypogaeic in habits, I have

not found it so. One worker was seen carrying unidentifiable

remains of a very small insect into the nest.

H. imbellis does not seem to be very conspicuous anywhere,
but it is not rare. I have found as many as four nests in a

single day's collecting at one locality. One nest contained over

70 workers and several ergatoid females. The ecological tolerance

of this ant is surprisingly wide
;

it occurs in a great variety of

vegetation zones, from the wet mountain forest of the Australian

Alps (at least to 1300 m. altitude) and southeastern Queensland
to dry savannah woodland in the southern Flinders Ranges of

South Australia (Mt. Remarkable) and the treeless savannah

west of Melbourne.

Considerable variation is seen in size, color, sculpture, length
and abundance of pilosity, angularity of propodeum, and antero-

posterior thickness of the petiolar node. A large part of the color

variation is due merely to the long period of adult tenerality,

which may cause whole broods of workers to appear very dif-

ferent from one nest to another. The color also affects the visi-

bility of sculptural patterns. I have examined 21 nest samples,

mostly in good series, from nearly as many scattered localities,

including 6 cotypes of occidentalis and a type of var. scabra, and
I believe that the forms listed in the synonymy can be defended

at best only as local or nest variants of imbellis. All of the

characters mentioned appear in varying combinations and de-

grees, and I find considerable intergradation connecting all series.

The present material shows no obvious "racial" pattern on a

broad geographical scale, even for single characters.

[5] Cotypes of H. hroiini from the Canterbury Museum at

Christchurch, N. Z., received through the kindness of Dr. R. R.

Forster, were compared directly with the type series of subsp.

kirki and found to be as closely identical as series from two

different nests can be. Wheeler's diagnosis of kirki is not as

representative as Forel's. I have followed Wheeler in recognizing
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the obvious lapsus or typographical error in Forel's original

spelling, "hrownii," and in emending the name to hrouni. The

species is widely distributed in the North Island of New Zealand,
l)ut I have seen no specimens from the South Island.

[6] Justification of new synonymy and other systematic changes
in Riiyfkloponcra attributed to Dr. E. 0. Wilson are included
in the manuscript he is preparing on the Ponerinae of Melanesia,
amounting to a revision of the species of this region. Wilson col-

lected extensively in Melanesia during 1954-1955, and on his

return to the United States, he was able to make critical com-

parisons of MCZ material, including specimens forwarded to

him out of his own Melanesian samples, with types in several

of the principal European collections. This type-comparison
work was important in establishing many of the new synonymies
put forward here, both in his name and in my own.

[7j The imprcssa group, R. aspera and B. croesiis were revised

by Brown (1954b :1-11) and a number of names put into syn-

onymy under these species. I have omitted these junior syn-
om^ms from the list.

[8] In his revision of the larger Australian Rhytidoponera,
Clark (1936) placed a number of names proposed by earlier

authors in the synonymy. Unfortunately, he failed to offer evi-

dence for most of the synonymies, and it is possible that some
of them are incorrect. In any case, they should all be reviewed.

However, a spot check convinces me that most of his assignments
in synonymy are probably correct. None of the synonyms from
the 1936 work will be listed here.

[9] A previous guess (Brown 1952b :137) that laevior Stitz

was based on part of the type series of aciculata (Fred. Smith) is

strongly backed by an obscure reference of Roger (1860:307)
that I had not noticed before. Roger here cites aciculata ma-
terial in the Berlin Museum that was sent by Smith. There can
be little doubt that this is part of the material used by Stitz to

describe laevior. In order to clear up any doubt about this
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synonymy, I here select Hunter River, New South Wales, as

the type locality for laevior, since this is also the type locality
cited by Smith for aciculata.

[10] R. scaherrima and R. malandensis, described from northern

Queensland localities very close together, cannot be distinguished.

Although malandensis was described as a subspecies of R. lacimi-

osa Viehmeyer, from New Guinea, laciniosa clearly is not closely

related to the Queensland form.

[11] I found this little species {horealis) fairly common every-
where in the open tall eucalypt woodland southeast of Darwin, at

Berrimah, at Howard Springs, and along the edges of the

Howard River gallery forest, in the Northern Territory of

Australia. Foraging workers are often found abroad in bright

sunlight. Nests are made directly in the soil, or under logs, at

least during the dry season. I also have a worker from the Fin-

niss R., N. T. (R. Parkinson leg.). Clark's description of

hrnnnea, while failing to mention some details of sculpture,
nevertheless fits this species passably well. It is the common
representative of the metallica group in the Darwin area.

[12] R. anceps has been poorly known, due chiefly to its rarity
and local distribution. AVilson has compared specimens from
near Brisbane (W. M. Wheeler leg.) with Emery's type in

Genoa, and he finds that they match well. In the Museum of

Comparative Zoology are other samples from Tamborine Mt.

(A. M. Lea) and National Park (H. Hacker), both localities also

in southeastern Queensland near the New South Wales border.

Very likely the species occurs in northeastern New South AVales.

The most obvious character, and one Emery does not properly

emphasize, is the very low, blocky petiolar node of the worker

and female. Seen from the side, the worker node averages just

about as long as high without the ventral process, the proportions

varying slightly either way in different specimens. As seen

from above, the node is as long as broad, or very nearly so. The

dorsal surface is distinct, even subtruncately set off", but is always

slightly convex and usually rises slightly from front to rear.

The posterior face is vertical or slightly receding ventrad. The
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head is not (juite so wide behind as in related mefo/Zica-complex

forms, and there is a weak impression in the middle occipital

region, best seen when the head is tilted slightly back from full-

face view. The scapes are rather slender and, when laid straight

back, they surpass the occipital border by distinctly more than

their greatest width. Funicular segments all more or less dis-

tinctly longer than broad. Color brown or reddish-brown, the

gaster often darker brown, without metallescence. Second gastric

segment finely striate in a transverse arch, which passes pos-

teriorly into a longitudinal, concentric ellipse ;
this posterior

region somewhat more shining.

In addition to the Queensland samples, I have two workers and

a headless male that I provisionally call anceps, collected at the

Thomas River Station, east of Esperance, Western Australia, by
E. 0. Wilson and C. P. Haskins. The locality is a wooded de-

pression in the heath-covered sandplain, the trees being mainly

paperbark {Melaleuca cidieularis), yate (Eucalyptus cornuta)

and wattles (phyllodineous Acacia spp.), the last-named con-

tributing in places to the shrubby undergrowth. Thin leaf litter

exists in some parts of the depression, but in the summer this

is very dry.

The two workers apparently represent a rather dense popula-

tion, for Wilson's notes mention, in addition to an abundance

of R. mcfaUica nesting in the ground, a smaller, "more slender"

species, also nesting in the earth and foraging on trees and

shrubs, especially at night, at the Thomas River locality. The

specimens resemble the Queensland anceps very closely in all

respects, except that the petiolar node is not quite so long. In

dorsal view, the node is distinctly wider than long, but it is still

much longer and lower than the nodes of inornata and metallica.

In general habitus without magnification, the Thomas River an-

ceps looks much like inornata, and probably acts like that species

in the way it accompanies metallica in a restricted, relatively

favorable habitat. If this Thomas River population is actually

conspecific with anceps from Queensland, or even if the two

populations represent very closely related but distinct siblings,

as their external morphology suggests, their present distribution

is a remarkable example of a relict peripheral persistence.
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[13] R. convexa and E. violacea are very closely related, the

best difference so far seen being the metallic green-violet surface

reflections of violacea, lacking in its eastern twin. The ranges
of the two forms appear to be separated by a broad gap in

central Australia
;
neither has been found in the Northern Terri-

tory, despite intensive collection by G. F. Hill and others, in-

cluding myself. R. violacea, widespread in Western Australia,

has been taken along the Transcontinental Railway in that state

as far east as Kalgoorlie (Wilson leg.) and even 1072 Mile

Siding (Brown leg.), but it apparently does not cross the Nullar-

bor Plain. R. convexa ranges widely in eastern Queensland, and
has isolated populations in the moister parts of the Flinders

Ranges of South Australia [19], but its western limits are yet to

be determined. The species separation is maintained here arbi-

trarily in the absence of decisive information concerning their

status relative to each other.

The form described as opacior by Crawley is only a variant of

violacea in which the metallescence is more obscure than usual,

the green component especially being suppressed. Such indi-

viduals have been taken from the same nest series as some with

the more usual violet-green coloration, e.g., in a nest series from
Pioneer Siding, north of Norseman, W. A. (Brown leg.).

R. rufescens, heretofore placed as a variety or race of convexa,
is really a good species, distinct in its more widely-spaced puncta-

tion, as well as in the shape of its node, which averages wider

at the base. -The color is yellowish-ferruginous in rufescens speci-

mens from Townsville (type locality by present selection), but a

sample from Bowen, Queensland (F. H. Taylor leg.) is reddish-

brown, approaching the hue of lighter C07ivexa workers. I have

true convexa workers also labelled as from Townsville (W. M.
Wheeler leg.), but there is no sign of intergradation between the

two forms in this region.

[14] R. inornata, described by Crawley as a variety of metallica,

is clearly a species apart, restricted to the extreme southwestern

strip of Western Australia and certain of the islands off Fre-

mantle. On the eastern side, it reaches the Darling Range in

back of Perth, where it overlaps R. metallica without producing

intergrades so far as known. R. metallica appears to be scarce
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ill the main part of tlie iiioi-nata distribution, so that the two

species approximately replace each other. Workers of inornata

vary in color from light tan to blackish-piceons, the alitrunk

usually beino- a trifle lighter than head and gaster ;
metallescence

is lacking. The striation of the postpetiole is coarser than in

Western Australian metalUca, with broader interspaces, and is

usually strongly arched over a small median area of more or

less longitudinal rugulosity situated near the slightly emarginate

posterior border. Punctures on the gaster vary from strong
and numerous to virtually completely obsolete.

The sculpture of the second postpetiolar (second gastric)

segment is arched rather strongly, and the raised costulae are

separated by shining interspaces, whereas the sculpture of this

segment in fiietallica is very fine, dense and more or less sericeous.

A normal dealate female and winged males were taken No-

vember 3, 1931, at Margaret River, W. A. (W. M. Wheeler).
This female differs from the worker in the ways usual for poner-
ine ants, and has well-developed ocelli, compound eyes, thoracic

flight sclerites and wing stumps. Wheeler's name carhonaria

applies to common variants well within the normal spread of

inornata.

R. inornata combines several features of the two related species

tasmaniensis and victoriae, from eastern Australia, where they

replace metalUca in damp forests. This situation is interpreted
as "character displacement" by Brown and Wilson, 1956.

[15] Rhytidoponera kurandensis sp. nov.

Holotype worker : A small species, to the naked eye resembling
E. tenuis, or to a lesser extent B. victoriae. TL 4.3, HL 1.02, HW
0.84 mm. (CI 82), WL 1.38 mm. Head broad-oval, almost sub-

circular in outline seen full-face
; greatest width at or immedi-

ately behind compound eyes (excluding eyes themselves), slightly

narrowed in front of eyes. Occipital angles gently rounded,

occipital border convex, with a very slight flat or concave

tendency in the \evy middle. Clypeus convex, rather strongly

projecting and forming an obtusely rounded angle in the middle.

Eyes large (ca. 0.21 mm. greatest -^ameter) and strongly convex,

occupying roughly Va the sides of the head. Antennal scrobes
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short and shallow, not extending backward past the eyes. Anten-

nae slender; scape 1.04 mm. long from basal collar; when laid

directly back, surpassing the occipital border by ^ its length.

Mandibles large, finely denticulate.

Alitrnnk rather slender (more slender than in tenuis), convex

in profile, with a feeble impression in the region of the metano-

tum. Propodeal dorsum and declivity forming one rather flat

curve, sloping downward caudad. Petiole distinctly smaller than

in victoriae, and slightly smaller than in tenuis, with a short

but distinct pedicel in front
;
free part of node nearly as high as

long, with steep anterior and posterior faces rounding into a

convex dorsal face
;
ventral process forming an acute triangle.

Node seen from above broader than long, semicircular in outline,

with the curved surface anterior. Gaster a little more slender

than in victoriae or tenuis, but the lengths of the postpetiole and

succeeding segment are in about the same proportion (3:4) to

each other.

Sculpture of head, alitrunk and petiolar node consisting chiefly

of coarse, contiguous foveolae or punctures with shining bottoms.

Ridges separating these foveolae form rugulae, longitudinal on

the head, mixed in direction on pronotum, and finer, closer and

transversely oriented on the posterior half of the alitruncal

dorsum. In general, this sculpture is coarser and more shining

than in tenuis, and it lacks the interspersed dense punctulation
found over the alitrunk and node of tenuis. Postpetiole with

loose, irregularly-spaced costulae arching over a median posterior

area of indistinct, mostly obsolete costulae forming a concentric

longitudinal fusiform pattern, with a few coarse, shallow elon-

gate punctures ;
costular interpaces and much of the postero-

median area nearly smooth and shining. Second gastric segment
costulate on the same pattern as the postpetiole, but much more

weakly and with wider, smoother interspaces ;
a large postero-

median area completely smooth and shining, with scattered small

punctures.
Erect hairs fairly abundant over most of body, mandibles,

scapes and legs ;
similar in abundance and distribution to those of

victoriae, but averaging a little shorter. Appressed hairs of

gastric dorsum few and very small, inconspicuous, more scattered
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than in victoriac, and about the same as or fewer than in tenuis.

Tolor deep, more or less reddish brown; mandibles, antennae

and leg's lighter, more yellowish.

Ilolotype worker [MCZ] collected at Kuranda, near Cairns,

northern Queensland (W. L. Brown leg.) . Paratypes : 14 workers

representing- six or more nest series from Kuranda and immediate

vicinity (W. M. ^Yheeler leg., October 19, 1915; Brown leg.

October 29-30, November 1, 1950). Also, four workers labeled

"Cairns dist." (F. P. Dodd leg.) which probably came originally

from Kuranda, near Dodd's home. My collections were made
in rotting logs in rain forest, and consist of strays rather than

colonies, probably because I did not at the time distinguish be-

tween knrandensis and victoriae, one or both of which were com-

mon at the same site. The only full colony of victoriae I took

here, however, was in a large, rotting polypore fungus growing
from the earth of the forest floor. The knrandensis workers may
have belonged to diffuse colonies living in the rotten wood, but

my notes do not mention the discovery of any brood with them.

\"ariation within the paratype series is slight. All workers are

close to the holotype in size and proportions ;
in some of them, the

head is a little more nearly quadrate, owing to less convex sides

and occiput. There is slight variation in the height and thickness,

as well as the angularity, of the petiolar node as seen from the

side, and different specimens differ slightly in the density and

distinctness of the gastric sculpture. Color Agarics from light

brown (tenerals?) to piceous. The appressed pubescence of the

second gastric segment is at best very sparse and inconspicuous,
and in some specimens can scarcely be made out even in the best

lights and magnifications. Paratypes to be deposited in USNM,
^ICZ and one or more Australian collections.

[16] Rhytidoponera chnoopyx sp. nov.

Ilolotype v\-orker and two paratype workers : Like knrandensis,
but with the entire exposed tergital surface of the second gastric

segment densely and uniformly covered with fine, short appressed

pubescence, directed posteriorly and mesad. This pubescence
forms a distinct brownish-yellow cast over the segment, but does

not quite conceal the sculpture beneath. The individual setae of
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the pubescence arise from myriad fine, separated punctulae, but

otherwise the sculpture is like that of Ixurandensis. R. pulchella

Emery, of New Caledonia, is very different in other ways, but

has somewhat similar dense pubescence on the gastric dorsum
;

however, in pulchella the pubescence is less fine and is more
whitish in color.

Holotype and two paratype workers taken (apparently to-

gether) at Millaa Millaa, Atherton Tableland, northern Queens-

land, at an altitude of about 2500 feet, undoubtedly in rain

forest (P. J. Darlington leg., April, 1932). Deposited in MCZ.
Except for the gastric pubescence, kurandensis and chnoopyx

are so similar that they could represent the same species. I

prefer to separate them specifically for the time being, since I feel

that sibling species may be rather common in this limited Ather-

ton Tableland-Cairns region. The similar, but longer-headed

species tenuis and peninsularis [27] form a more or less parallel

Arfenkreis, and it is worth noting that no two of the four forms

mentioned in this paragraph have ever been taken at exactly the

same locality. Bhytidoponera of this general group are well

worth further investigation in northern Queensland.

[17] The group of species related to E. punctata includes robust,

medium-sized entities of black or brown color, very finely and

evenly reticulo-punctulate over most of the body, so that the

integumental surface is largely opaque. In addition, the head

and alitrunk (especially) bear larger, conspicuous punctures or

foveolae. These forms are distributed widely in the drier parts
of South, central and southwestern Australia, but up to now,

they have been only very sporadically collected, which is unfor-

tunate for the taxonomy, seeing that there is a great deal of

variation in sculptural and minor structural details from nest

to nest and especially from place to place. As might be expected,
there seem to be more names than there are species, in large

part due to splitting by Clark and Crawley. I have not seen

the types, or even topotypical material, of R. punctata, so I shall

suggest no formal synonymy here. However, it does seem to me
that R. flmdersi is very likely to prove a synonym of punctata.
And material referable to punctata from Forrest, Western

Australia [C. Barrett leg., MCZ] and near Balladonia, W. A.
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[E. 0. Wilson and A. Douglas leg., MCZ] shows that punctata

may be distributed widely, if sporadically, across the wastes at

the head of the Great Australian Bight, or at least that the dis-

tance separating eastern and western populations of the complex
is not so great as has generally been assumed. In Western

Australia, the two forms douglasi (^ levior Crawley) and ru-

fonigra are yevy like punctata; in douglasi the conspicuous punc-
tures are much smaller and farther apart ; however, some speci-

mens (e.g., from Dongara, AV. A.) are difficult to assign, and maj^
be intergradient. A close study should be made of these forms

in the Perth area
;
if they are found to intergrade there, syn-

onymy with each other and with punctata would seem fairly

certain. However, it is also possible that character displacement
is operating here.

The punctata-gYow^ representative in central Australia is B.

incisa, of the MacDonuell Ranges, where it is fairly common in

my experience. This form is the most distinct of the group, and
seems to be well isolated from the other species ; however, we
must expect further members of this complex to turn up from

ranges to the south of the MacDonnells, in South Australia, and
these may well link incisa to punctata if they do occur.

[18] Wilson (MS. notes) has compared an MCZ specimen from
Broken Hill, N. S. W. (F. W. Shepherd leg.) with types of

maniac and spatiata in the Forel Collection. He finds that,

"maniac is the same as spatiata
— the types are nearh^ identical

;

spatiata is somewhat larger and with a proportionately broader

head, but the Broken Hill specimen is intermediate in both

characters." I have also found that the Broken Hill specimens

(determined as spatiata by Clark) are very similar to some
collected by Zietz, Tepper and myself in the Lofty Ranges east

of Adelaide. The types of both species probably came also from
this neighborhood, more precisely the dry eastern scarp of the

Lofties, such as the locality, at Barren Falls, near Mannum, South

Australia, where I found maniac avoiding the heat of the day in

December, and foraging at the same time as mayri after late

afternoon shadows fell on the canyon floor. R. maniac is essen-

tially a species of the Murray-Darling drainage area. To the
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north and west, in the Flinders Ranges, it is apparently replaced

l)y another, similar species that I have not yet satisfactorily

determined [19].

Wilson has called attention to the close similarit}' between

maniac and R. hiJIi Crawley, from the north of the Northern

Territory. The two are indeed similar, but hiUi averages lighter

in color. The hilli types (Stapleton, N. T.) are brown with

reddish gaster, while a series I toolc at the Mataranka Hot Spring,

on the Roper River, is a rather uniform rich orange-brown. In

these two series, the second gastric segment is usually transversely

striolate, but occasional examples have the posterior part with

longitudinally or obliquely arched striolation approaching the

condition in maniae. R. hilli also tends to have a slightly more

opaque and finer sculpture on head and alitrunk. Whether the

two populations represent separate species remains to be decided.

[19] In the Flinders Ranges of South Australia, where I

searched intensively for Rhyfidoponera, I found only three of the

larger species {R. mctalUca was also present). Of these, the

largest and most tolerant of xeric conditions, and hence the most

continuously widespread species, is R. mayri. The smallest

clearly agrees with R. convcxa, which is usually thought of as a

tropical Queensland species. The middle-sized species of the

three is similar to maniac [18], but it is a little larger and is more

heavily and rugosely sculptured over head and alitrunk. With

convexa, this middle-sized species occupies the more moderate

localities within these largely very arid ranges, especially such

moister localities, often with some woodland cover, as Mt. Re-

markable, AVonoka Creek and Wilpena Pound. I have not been

able to match this species satisfactorily with any of Clark's

(1936) descriptions. The name 7iigra could possibly apply to it,

but it seems more likely that nigra is Clark's designation for

the Flinders Ranges populations of convexa; his description and

figures are not good enough to make the identification certain.

(A belated look at specimens of R. nigra, determined by Clark

and belonging to the original series from which he described

nigra [Owieandana, South Australia, Hale and Tindale leg.],

establishes, as far as I am concerned, the synonymy of nigra with

convexa. I have not changed the list to indicate this synonymy.)
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[20] R. mayri was described from material erroneously labeled

as liavinp- come from New Zealand, but which probably came
instead from the hinterland of Adelaide, South Australia. Dr.

Wilson has been able to compare material from various localities

with the )naijfi type, and he has been able to make a very close

match with specimens from Mildura, Victoria (F. H. Taylor leg.),

these latter matching in turn Clark's concept of the "mallee

species," R. dixoni. The samples of the mayri complex come
from many arid inland localities in the southeastern quarter
of Australia, ranging from southwestern Queensland through
western New South Wales and Victoria into South Australia.

The complex is not known from south-central Australia, and it

is not yet known to extend continuously, or even as a chain of

isolated populations, across the arid inland of South and Western
Australia. R. mayri complex is absent from, or at least very
uncommon in, the extreme south of Western Australia, but is met

again in the dry country to the north and northeast of Perth.

Specimens from Geraldton and the Mullewa area, more or less

near to the coast of Western xiustralia, are very like eastern

R. mayri, and show a large part of the same variation in size,

head shape, color, sculpture, pilosity and especially node shape,
that marks the eastern series. Going farther inland, at Meeka-

tharra, Wiluna, Lake Violet and Yandil, W. A., (leg. W. M.

Wheeler, P. J. Darlington), one encounters populations with a

larger proportion of reddish individuals, and in which the rugos-

ity of the body, especially the pronotum, tends to be reduced and

looser, with wider, very finely reticulate sculpture in the inter-

spaces. Both occidentalis and glabrior (as represented by speci-

mens in the ^ICZ determined l)y Clark) appear to represent
the more southerly, more coastal type with heavier sculpture,
which I do not feel from present evidence should be nomencla-

torially separated from mayri.
Clark relied heavily on the shape of the petiolar node in

separating what he thought were different species, but it seems

that he failed to realize the amount of variation in this segment.
In 1)oth the eastern and western populations, and also in single
nest series, one can find nodal variation completely exceeding
the narrow limits Clark apparently allowed. Variation is strong
in other characters, also, particularly those already mentioned.
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Some series have numerous short, erect hairs over the body and

appendages, others are bare or nearly so. The striolation of the

gaster, particularly of the second segment, varies from transverse,

through strongly arched, to longitudinal. In the population
called quadriceps by Clark, from Tennant Creek and the Mae-
Donnell Ranges (Mt. Frances, leg. G. F. Hill) of Central

Australia, the short erect hairs are abundant evervwhere on the

body, limbs and scapes, and the second gastric tergite is longi-

tudinally striolate. The sample described as stridulator, from
inland New South AA^ales, is intermediate between quadriceps and
South Australian populations in having the average second

gastric segment with longitudinally arched striolation
;
the short

hairs are mostly erect, with a sparse growth of appressed,

pubescence-like hairs also, especially on the gastric dorsum. The
extreme quadriceps variant may represent a case of character

displacement in the mayri population of the MacDonnell Ranges,
because a very similar species is known from there in B. mirahiUs,
a form notable for its virtual lack of erect hairs and for the

substitution of a rather dense pubescence-like pilosity of short,

appressed to decumbent, fine hairs; it is also worth noting that

the dorsigastric striolation of mirahilis is weakly arched-trans-

verse in contrast to the longitudinal orientation of the quadriceps

sculpture. At present, this interpretation must be considered a

very tentative one, awaiting more material from the MacDonnell

Ranges and from areas between these mountains and South

Australian districts in the known range of mayri. In my own

collecting at Tennant Creek, and around Alice Springs in the

heart of the MacDonnells, I found no /Jtat/n-group species (begin-

ning of cold season), but took numerous samples of taurus, incisa

and one or two other large species. Apparently, the mayri group
is near the limit of its range here, in an area largely dominated

by taurus (a large species that is similar in many ways).
R. petiolata refers to specimens from northeastern South

Australia with "dome-shaped" nodes (type loc. : L. Killal-

paninna, S. A.). Specimens in the MCZ from this general area

(Cooper R., leg. Reuther; L. Callabonna, leg. Zietz) have rounded

nodes much as indicated by Clark for petiolata, but nodes similar

to these can also be found in series from the Flinders Ranges in

South Australia (Brown leg.). The petiolata kind of petiolar
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node seems, therefore, to be only a part of the normal variation

of mayri in South Australia. The variation already cited for

mayri is of the kind that would undoubtedly be described by
ornithological colleagues in terms of the ''polytypic" species,
with the various species of Clark mostly ranking as races. It

seems preferable, however, that future students of this very
interesting group be encouraged to examine it from the vicAvpoint
of independent character variation studies. Another point worth

study in the future is the relationship of mayri to aciculata [9].

[21] The mefaUica complex deserves a full-scale study which,
when it comes, will undoubtedly furnish wonderful data on

geographical variation. The species metallica is one of the most

abundant, easily collected and variable of Australian insects. I

have examined the specimen in the British Museum labeled

"type" and here designate it as lectotype; the specimen with

others, is from Adelaide. These specimens are, of course, old

ones, and their color may have changed, or they may have come
from some distance away from Adelaide proper. However this

may be, they can be matched rather closely by certain specimens
taken by myself in the Adelaide district in 1950 and 1951. Here
the color varies from metallic green to purple with green over-

tones.

As one travels northward in the dry Flinders Ranges of South

Australia, the color of metallica series gradually and rather

irregularly shifts more and more toward a uniform dark purple,
and dark purple clearty predominates in the series I took around
Alice Springs, in central Australia. It is to this northern desert

variant that Wheeler gave the name purpiirascens. Clark's

pulchra, from farther west, does not seem to differ from this dark
form in any significant way, at least judging from his descrip-
tion. B. caeciliae doubtless belongs here also; I have had a
hurried look at a cotype in USNM.

In country with somewhat better rainfall, such as the south
Victorian savannahs and the New South Wales tablelands, metal-

lica workers are more often predominantly green, though with

purplish tones usually present on the sides of the alitrunk.

Northward in New South Wales and Queensland, one meets a

form in which the alitrunk is predominantly reddish-violet.
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shading into golden on the lower pleura, and with the green
restricted to a mid-dorsal strip, or even absent. The gaster of

most such s])ecimens, unlike that of the central desert populations,
is solid, bright green. In some places, especially at the University
of Queensland Farm at Moggill, near Brisbane, I found what
seemed two slight color forms living side by side under stones in

sparsely-treed savannah
;
one of these was the form jiLst men-

tioned, while the other was noticeably more completely green.
The difference is still visible in the cabinet series obtained, but

it was more obvious as seen in the many living colonies opened
in the field. Besides color, I can find no constant differences

between these series. Whether this variation marks two sibling

species cannot be determined from such casual and incomplete
evidence, but the possilnlity cannot be overlooked. These same
two color forms are connected by all degrees of intermediate

coloration in other localities, especially farther south, but it is

possible that this is only another case of ''character displace-
ment" [14]. However, there was no obvious sign of ecological seg-

regation between the two forms at Moggill.
In the far north of Queensland, in the Mareeba-Koah district,

the open monsoonal sclerophyll woodland and savannah wood-

land supports an abundant population of a smallish, rather uni-

formly dull green tiietallica-like form, quite distinct from the

more southern types. However, we do not know how these

populations hook uj) west and south of the Atherton Tableland,

so it is impossible to say whether the Mareeba district form is

an independent species (maleclictaf) or not [31].

In addition to the extensive and striking variation in color,

metallica shows a range of minor differences in size, shape of

head and of petiole, length of appendages, sculptural details, and
so on.

Crawley's var. va)iau.s is a form in which the superficial

punctures of the gastric dorsum are coarser and more numerous
tliaii usual. But such variants are found not only in the Darling

IJange, Western Australia, the varions type source, but also in

various parts of southeastern Australia. Intergrades to forms

with weak or obsolescent punctures are found both east and west,

so that varians cannot be considered as a separate population.
Ir is interesting to note that sculptural variation shows no
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geographical concordance with color variation over broad areas,

iit least in tlie fairly abundant material present in the MCZ. Part

of the varians type material was teneral, it should be noted.

The metallica complex is represented in the extreme south-

west by inornata [14], in the far north by horealis and trachypyx

[11, 28], and in moister parts of the southeast, by tasmaniensis.

All of these species are very nearly or completely non-metal-

lescent, and in their more brownish or reddish color phases, they
resemble one another, to the naked eye. R. tasmaniensis meets

and intermingles with metallica at various points in the savannah

countrj" of western Victoria, in the environs of Melbourne, and
on the New South Wales tablelands, but the two remain distinct

and easily separal)le at a glance at the living colony, even when
their galleries are only a few feet apart. However, teneral speci-

mens of iDciaUica isolated in the cabinet may he mistaken for

ias)na}iiensis, since apart from color, the two species are closely

similar. The var. cristulata Forel is the same as tasmaniensis

(Emery. 1912:79) ; types have been compared by Wilson. Tas-

maniciisis is brown or reddish broAvn in color, the gaster darker

brown and sometimes faintly bronzy in tone.

[22] I took a few workers of R. reflexa from a small nest on the

Koolpinyah Track, near the western entrance of Koolpinyali
Station, Darwin district. Northern Territory, Australia. Kool-

pinyah, one of the original localities, is here selected as type

locality. My nest was taken in the middle of a typical, broad

tioodplain savannah, floored by heavy soil covered with hard,

lumpy earthen hillocks up to 15 or 20 cm. high and about the

same in diameter, formed by an unknown agency. This savannah,

shallowly flooded in the wet season (my visit was made in the

early dry season), is characterized by widely scattered, spindly,
low Melaleuca and Bajilcsia trees, and bj' a poor ground cover

consisting of sedges and certain special flowering herbs. The ants

taken here, while not al)undant, are special forms not seen else-

where during my stay in the Darwin area
; they include R. reflexa,

a species of Polyrhachis, and a small, bright yellow Monomorium,
the flrst two nesting in the hillocks, and the last in rotten sticks

on the ground. It is possible that the ants escape part or all of

the monsoon floods l)y iiieans of the hillock nest sites, although
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I have never seen this area myself when it was in flood, so cannot

verify the surmise. Clark's description and figure of this species

are rather crude and sketchy, but it is so aberrant a form that

there can be little question of identifying it. Clark records it also

from Bathurst Island, and it is probably widespread in suitable

localities in the Darwin area. It will be interesting to see what

happens to B. reflexa when and if the projected rice-culture

areas are begun there.

[23] I took R. reticulata in open savannah woodland at Kath-

erine. Northern Territory, on July 4-5, 1951. Workers were for-

aging from a single small craterless nest entrance in the hard

soil. Males were present ;
like the lighter-colored workers, they

are yellowish-brown. Foraging is nocturnal.

[24] R. rufiventris was originally described as a variety of R.

convexa, but the two are quite distinct in size, shape of head and

petiole and in their distribution, although they are sympatric
over very large parts of Queensland. R. rufiventris is common
and conspicuous in the open forest country of north Queensland ;

in Western Australia, it appears to be widespread but erratic

and local in occurrence. The MCZ has specimens from this state

labeled as from the Fortescue River (L. Glauert leg.), from

Subiaco (Hamburg S. AY. Australia Expedition, ex Forel Coll.,

det. Forel as R. convexa var. violacea), and from Derby (J. Gr.

Campbell leg.) ;
the last are probably part of the type series of

Crawley's synonym B. castanea. Many of the specimens from

the region west of Kuranda, north Queensland, are rather uni-

formly dark brown, instead of having the gaster red. I did not

find this species in the neighborhood of Darwin or elsewhere

along the Darwin-Alice Springs highway in the Northern Terri-

tory.

R. rufiveritris needs to be considered carefully in relation to

the very close forms maniae and hilli [18] and also rufescens

[13]. From evidence present in publications and collections I

have seen, it is not impossible that some or all of these forms

are geographic variants of the same species. A dark brown
form with red gaster, appearing superficially very like rufiventris
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to the naked eye (when alive) occurs at Alice Springs, in the

central Australian MacDonnell Ran<>'es. However, this form is

smaller and has the head shape of small convcxa; it may repre-
sent an independent species.

[25] I have examined a specimen labeled "Typus" of B. spoliata
from the Genova Museum, courtesy of Dott. Delfa Guiglia. This

worker is further labeled as from "Kamerunga" in Queensland,

]>rol)ably wrongly, since the type locality cited with the descrip-
tion is Mt. Bellenden Ker, northern Queensland. Podenzana
collected at both localities, but Bellenden Ker is the more likely

locality for spoliata ; I have other specimens taken in the Cairns-

Kuranda area hy T. Greaves, C. P. Haskins and others, nesting
in epiphytic Platyccriiim in rain forest. Emery's brief descrip-
tion fits this specimen well enough, but does not mention the

somewhat sunken eyes, surrounded by circular rugules. In his

collection, Wheeler confused this species with laticeps, but

laficeps has tlie gaster almost completely smooth and shining, and
the rugules near the eyes do not pass circle-like around them

;

instead, those rugules anterior to the eye pass out radially from
it (Wilson notes from type).
The species described and figured by Clark in 1936 as B.

spoliata, from Mutchilba, northern Queensland (A. D. Selby

leg.), according to a specimen sent by Clark to the MCZ, and evi-

dently from this same series, is really B. scahra Mayr.

[26] I have a worker taken on the south shore of Lake Eyre
North (G. F. Gross leg.) that agrees fairly well with Clark's

ilescription of viridis, except that in my worker, the posterior
border of the head is feebly convex, not concave. The head is

narrower behind than in nietallica, the scapes are longer, the

striation of the second gastric segment is finer, and the size is a

little larger.

[27] There is a worker type of B. tenuis in the MCZ which,

although it is headless, otherwise matches very closely three

specimens from Cairns, Queensland (W. M. Wheeler leg., 191-1).

Cairns and MackaA- (the type locality) are about 400 miles

apart, so it is possible that tenuis ranges along most of the
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northern Qneensland coastal strip. This small brown species is

easily recognized by its moderately elongate head (HL 1.10-1.18

mm.; CI 72-75) with transverse, slightly convex occipital border

(a slightly concave median portion is seen in some views), long-

scapes, and large, strongly convex eyes. Spaces between foveolae

of alitrunk, sides of alitriink, node and a broad posterior strip

on the postpetiole, densely and finely retieulo-punctiilate and

opaque.

Rhytidoponera peninsularis sp. nov.

Holotype worker : Very similar to B. tenuis, but differing in

sculpture. TL 4.9, HL 1.18, HW 0.87 mm. (CI 74), WL 1.61

mm. The foveolae or coarse punctures are larger and more

closely contiguous, with strongly shining bottoms, and such

interspaces as exist are mostly more or less smooth and notably

shining, not densely punctulate as in tenuis. On the sides of

tlie posterior alitrunk, the sculpture tends to form indefinite

oblique costulae that run over the top of the propodeum and
become very distinct where a few of them cross the propodeal de-

clivity, where the interspaces are very smooth and shining. As in

tenuis, the postpetiole is finely and regularly arched-striate, but

the striation continues back to the posterior tergital border (re-

placing the punctulate band of tenuis there) and surrounds con-

eentrically a posteromedian area where the striae form a longi-

tudinal fusiform pattern. The posterior reticulo-punctulate band
of tenuis is not present in peninsularis. Second gastric segment

shining, superficially arched-striate in front, becoming smooth

behind, w'ith scattered inconspicuous punctures ;
no fine reticulo-

striate pattern as in tenuis.

Ill addition to the sculptural differences, peninsularis has a

slightly thicker and more squarely-cut petiolar node, as seen from
the side. The anterior and dorsal slopes are separated by a more

abrupt angle, and the posterodorsal angle slightly overhangs the

posterior face. Color medium brown.

Holotype a single worker [MCZ] from the Rocky Scrub (rain

forest) in the Mcllwraith Range, northeast of Coen, Cape York

Peninsula, Queensland (P. J. Darlington leg., June 19, 1932).
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R. tenuis and E. peyiinsula)is are distingaiishable from all

species of similar size and color found in northern Queensland

by means of their elongate head (CI distinctly less than 80, and

perhaps normally under 76) and generally convex occiput. The
related species R. kiirandensis and R. chnoopxjx have shorter

lieads (CI normally 80 or more). The common R. victoriae is

distinct from all of these species in having a short, broad head
with broadly concave occipital l)order and salient occipital

angles; also, victoriae has very short scapes that reach or barely

surpass the occipital l)order, in contrast to very much longer

scapes for the other four species. There are, of course, other

differences as well, but the features mentioned should serve to

distinguish the small brown species at present known from
northern Queensland. [15, 16, 31]

[28] Khytidoponera trachypyx sp. nov.

Holotype worker: With the general form of R. mctaUica and

relatives, especially R. horealis. Size a little larger than that of

boreal is, but smaller than the average for metaUica. TL 5.1, HL
(including clypeus and occipital lobes) 1.22, HW 1.06, WL 1.66.

petiole L 0.45 mm. Head narrower than in the average mctaUica

worker
; CI 87 ; occipital angles very prominent ; posterior border

seen in full-face view rather deeply concave. Antenna! scape

slender; when laid straight back from insertion, overreaching
the occipital border (at the point of intersection) by a distance

greater than the length of the first funicular segment. Petiolar

node as in horealis, i.e., similar to that of metallica, but more
rounded above.

The be.st characters are in the gastric sculpture. Large punc-
tures of petiole and postpetiole coarse, deep and close together,
with shining bottoms. Between these deep punctures the surface

is finely and densely reticulo-punctulate and obscurely rugulose,
the orientation predominantly longitudinal. The succeeding seg-

ment is longitudinally costulate, the costulae being numerous and

distinct, although becoming more irregular and tending slightly

to anastomose anteriorly. Intercostal spaces finely reticulate,

and with scattered large punctures. By comparison, R. horealis

has each of the two segments finely and densely reticulate-striate
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in a pattern arching over median posterior areas of fine reticulo-

punctulation ;
scattered over both segments are large punctures

which, however, are shallow and sculptured like the surrounding
surface.

Color brownish-red, legs moi'e yellowish ; petiole and gaster

pieeous, appearing nearly black to the naked eye. This color is

much as in horealis and some samples of tasmaniensis, although
horealis frequently is darker over head and alitrunk. Other

characters much as in horealis.

Holotype a single worker taken foraging in the late afternoon

on the sandy river liank at Katherine, Northern Territory,
Australia (W. L. Brown leg.) ; deposited in the Museum of Com-

parative Zoology.

Paratype a single worker in the MCZ, labeled, "Darwin, N. T."
in W. M. Wheeler's hand. I consider it likely that this is not the

precise locality, but represents instead a shipping point or base

locality for the collector (possibly Wesselmann). Other ants,

such as R. taurus, in the MCZ collections bear similar labels, but

it is virtually certain these were collected much farther south,

near the center of the Northern Territory. The upper parts of

the Northern Territory, nearest Darwin, are occupied by the

closely related common species U. horealis [11], and present indi-

cations are that B. trachypyx may replace the latter in the drier

savannah woodland zone of the central Territory.

[29] Rhytidoponera tyloxys sp. nov., Brown and Douglas

(Figures 36, 37)

Holotype worker : TL, adjusting downward for expansion of

gaster 7.8, HL 1.57, HW 1.19 (CI 75), L head with closed

mandibles 0.93, scape L 1.32, greatest diameter of eye 0.50, WL
2.37, petiole L 0.62, gaster L, greatly extended, 3.46 mm.

Details of form of head, mandibles, antennae and petiolar

node with adjacent segments as shown in Figures 36 and 37. Ali-

trunk convex in profile, highest in mesonotal area, with a very

shallowly concave portion along the propodeal dorsum. Pro-

mesonotal suture fine but distinct ; other sutures obliterated on
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dorsum of alitrunk. Pronotum evenly rounded, its lower left-

liand border not forming the acute tooth (this tooth is an im-

]K)rtant generic character), but instead produced only as a sub-

rectangular (actually slightly obtuse) angle. The border on the

right side forms a more conventional toothlike projection, but

even this is not so conspicuous or acute as is usual for the

genus.

37

Figures 36 and 37. Ehytidoponera iyloxys Brown and Douglas, sp. nov.

Fig. 36, full-face view of head. Fig. 37, side view of petiole and adjoining

structures.

Sculpture characteristic. The body, with mandibles and ap-

pendages, is very finely and densely punctulate and opaque,

except that the posterior half of the gaster has the sculpture

shallower and weakly shining. In addition, there are abundant

coarse, shallow umbilicate punctures or small foveolae (not inter-

rupting the punctulation), contiguous to subeontiguous on head

and pronotum, becoming smaller, spaced and indistinct on

mesonotum, sides of alitrunk and petiolar node
; nearly or quite

obsolete on propodeum and postpetiole. Between the foveolae on

the clypeus and dorsal surface of the head are longitudinal

rugulae that fan outward over the vertex and become lost in a

reticulum behind the eyes. The punctulation of the mandibles

passes into fine striation apicad.
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Body largely devoid of conspicuous erect pilosity, those

hairs remaining being mostly short and stiff : about 10 on anterior

elypeus ;
a few on masticatory and ventrolateral mandibular

borders
;
a few on oral Iwrder of gula and on smaller mouthparts ;

about 4 along the extensor surface of each scape, and a group
at each tip of scapes ;

a circlet on each funicular segment ;
a

widely spaced pair on the pronotal dorsum
;
a few on the legs,

including the coxae
;
a row across the posterior part of the

postpetiolar sternum
;
a spaced short pair on the middle of the

second gastric segment ;
a circlet around the posterior borders

of the second and succeeding gastric segments, the hairs becoming
longer toward the apex. In addition to the erect hairs, there is a

sparse growth of fine, small, inconspicuous, appressed or decum-

bent hairs, one each in most cephalic foveolae and in a few of

the foveolae elsewhere, also forming a very dilute pubescence on

scape, mandibles, gula and on legs and gaster. Color deep orange-

brown, the liead, alitrunk and petiole a trifle darker than the

appendages and gaster.

Holotype [Western Australian Museum, Perth] one of a

series of seven workers taken by Mr. K. C. Buller at Woodstock

Station, about 900 miles north of Perth, Western Australia, in

June, 1952. Paratypes: the remaining six workers in the type
nest series differ from the holotype only very slightly in dimen-

sions and proportions ;
the holotype is about average for the

series. Some workers have the convex median portion of the

occipital outline slightly emarginate at its summit
;
there is some

variation in the distinctness of the inferior pronotal teeth and

in the length, thickness and acuteness of the posterodorsal process
or tooth of the petiolar node, some specimens having this point

slightly less sharp and salient than as shown in Figure 37. There

is also some difference in number and position of erect hairs, but

this is at least partly due to abrasion of the integument. From
the few other Rhytkloponera with petiolar node produced to an

apical point, R. fyloxys can be distinguished immediately by
means of the structure of its head, particularly the large eyes,

and by the peculiar sculpture.

[30] Wilson manuscript notes on comparison of types in the

Forel Collection: "R. haeckeli and R. tunieri are closely related
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but distinct species. In haicl-di, sculpture of posterior half of

head consists of fairly regular rugae which originate in the space
between the frontal lobes and radiate outward toward the occi-

pital corners. In itirneri. sculpture in the same area consists

of a solid rugo-reticulum with no orientation." B. lamellmodis

Santschi also belongs to this group of species, which have high,

angulatp propodeum and thin, scale-like, dorsally emargiuate

petiolar node. Differences, if any, separating haeckeli and lamel-

linodis remain to be clarified.

[31] R. vicforiae is a common and widespread eastern Australian

species, ranging from Mt. Spurgeon, northern Queensland (P. J.

Darlington leg.) around the moister eastern and southeastern

fringes of the continent to the grasslands of Western District in

Victoria. It is the smallest of the common Australian members
of its genus, and is a familiar inhabitant of home gardens in

the suburbs, and even in the large central parks of a city like

Melbourne.

The variants called rnodesfa, scrobiculaia and cedarensis were

never satisfactorily distinguished from victoriae, and it seems

that they were described only because Emery and Forel lacked

sufficient material of vicioriac to appreciate the extent of its

variation. Wilson has now been able to compare the types of all

these forms in the Emery, Forel and Andre collections, either

directly or Avith samples furnished from MCZ. B. modesta is a

variant showing very feeble bluish metallescence over a blackish

or piceous ground pigmentation ;
this form is most prevalent in

moist forests and upland grassy clearings in southeastern

Queensland. In northern Queensland, the ground color varies

from dark to very light brown in fully adult workers; and
metallescence is not present. In northern Queensland also,

especially near Kuranda, the gastric sculpture shows ex-

tremes of variation in the fineness and coarseness of the post-

petiolar and gastrodorsal striation. It is not possible from the

present material to rule out entirely the occurrence of more
than one sibling species in northern Queensland, but now it

seems better to take the conservative course in recognizing only
the single species victoriae as representing the complex in north-

ern Queensland.
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R. maledicta, described as a race of victoriae, seems distinct in

lacking a well-defined posterior serobal area
;
the corresponding-

area is coarsely rngo-reticulate instead of longitudinally rugo-
striate. The relationship of maledicta to the dnll-green North

Queensland metallica-Vike population needs study [21].

[32] The Chalcoponera hilli described by Clark in 1941 becomes

a homonym of R. hilli Crawley through the merger of the two

genera, a fact duly noted by Donisthorpe when he proposed the

new name clarki to replace Clark's hilli. The MCZ has cotypes
or nidotypes of this large, robust, mc tallica -like brown species ;

these specimens lack metaliescence entirely. It seems likely that

Forel's ohscurmn, an earlier but also preoccupied name, applied
in part to the same form. Forel mentioned that some specimens
had greenish heads, but it seems possible that he may have had
mixed samples, including some large examples of mciallica with

faded or otherwise obscured metaliescence on head and especially
on alitrunk, petiole and gaster. The available name is clarki

Donisthorpe. This species apparently is not common, and is

found only along the central Queensland Coast and on certain

Barrier Reef islands.

[33] The Rhytidoponera of new Caledonia

So far as our present information goes, there are seven species
of Rhytidoponera on New Caledonia and the islands on its coasts.

This figure includes two species described here as new, and leaves

out two now placed as synonyms. Undoubtedly there yet remain

species to be described, particularly from the poorly-known
highlands of the north and from the coastal islands, but a key
should help to make further study easier.

Up to now, most of the work on the Rhytidoponera has been

done by Emery (1883, 1914), although Andre and Viehmeyer
each described a single species. Unfortunately, in his 1914 paper,

Emery momentarily confused the two common species R. fidgens
and R. numeensis, so that most of his remarks on nunieensis, at

least on the workers, actually apply to fidgens. In this work
he described the real niimeerisis over again as acupuncta. The

suspicion that some such mixup applied here has been fully con-

firmed, and the confusion itself finally cleared, by Wilson's



BROWN : ANT TRreE ECTATOMMINI 287

examination of the types and other specimens in the collections

of Emery (Genoa) and Andre (Paris), with fresh specimens of

the species concerned at hand for comparison. Wilson has also

noted that the type of var. socrula differs from ' '

typical
' '

fulgens

chiefly in the more definitely oriented rugation of the head

(longitudinal) and alitrunk (transverse, especially on prono-
tum ) ; in Wilson 's extensive series from the southern half of New
Caledonia, one can find all degrees of intergradation linking ex-

tremes of the two kinds of sculpture, without particular terri-

torial attachment of the variation.

Along with the two new species he collected in the countrj',

Wilson's most helpful contribution is the detailed information

contained in his notes on the distribution, ecology and behavior

of the New Caledonia species. This information can be sum-

marized as follows. Collections were made in several localities,

both disturbed and relatively undisturbed, in the southern half

of New Caledonia. In all of these localities, at altitudes below

about 800 m., there occurred the large metallic green species,

R. fulgens, and usually also the smaller, black or brown species,

R. nnmeensis and R. pulchella. At three of the forested upland

localities, there was found a new small species close to numeensis,
but with a thinner node. All of these species were taken foraging

during broad daylight on low foliage in the forest understory or

at the forest border, and all of them were taken in Berlese funnel

samples from the forest floor leaf litter. Mostly, their nests were
found under rocks in the soil, but occasionally one or more of

these forms nests in rotting wood.

A second new species of the small-sized group was taken twice

at a single locality {R. versicolor', Montague des Sources), at

altitudes of about 800 and 1000 m.
; significantly, no other mem-

bers of the genus were seen at these altitudes at this locality,

nor, except for R. acanfhoponeroides, were any other species
of Rliyiidoponera taken above 800 m. anywhere by Wilson.

The food of these species, so far as observed, consisted of small

arthropods, some of which were certainly taken alive. To what
extent the New Caledonia Rhytidoponera feed on plant sugars
and other foods is not vet known.
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The brief review of the species offered below is based on Wil-

son's ample collections from New Caledonia, made during Decem-

ber, 1954, and January, 1955
;
smaller samples, all from the

vicinity of Noumea, were sent me by N. L. H. Krauss.

Key to the Rhytidoponera species of New Caledonia— workers

1. Larger forms, full length of alitrunk (WL) exceeding 2.0 mm.; body
color of mature specimens with rich metallic green or purple tones .2.

Smaller forms, full length of alitrunk (WL) less than 2.0 mm.; body
color black, brown or combinations of these with red or yellowish; no

metallic colors 4.

2. Petiole produced backwards as an acute apical tooth
; gastric dorsum

smooth, with only shallow traces of coarse punctures, the surface cloudy

Avith a bluish opalescence ac-anthnporieroides Vieh.

Petiole bluntly subtruncate or rounded above, not produced as a tooth

from the apex; gastric dorsum largely or wholly striate or reticulate . .3.

38 39 40

Figures 38-40. Rhi/tidoponera spp. from southern New Caledonia. Workers,
side view of petiole and adjoining structures. Fig. 38, E. wilsoni sp. nov.,

paratype. Fig. 39, B. numeensis Andre. Fig. 40, B. versicolor sp. nov.,

paratype.

3. Coarse sculpture of body overlain by finer sculpture, rendering the surface

largely opaque ; postpetiole and succeeding segment very finely reticulate

atropurpurea Emery
Coarse punctures of body shining, without overlying fine sculpture of

much account; postpetiole and succeeding segment transversely- to

arched-striate fulgens Emery
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4. Ventral process of petiole forming a long, straight, very slender spine;

the small oval fenestra is situated behind the spine near its base (Fig.

40) 5.

Ventral process of petiole not wholly slender spiniform, but more sub-

triangular, irregularly tapered, and much broader, wholly containing
the oval fenestra (Figs. 38, 39) 6.

5. Gastric dorsum, especially of the second segment, covered densely with

fine whitish pubescence which nearly obscures the finely reticulate-

striolate sculpture of much of its surface; color black, with brown legs,

mandibles and antennae, becoming yellowish toward the apices

pulchella Emery
Gastric dorsum very smooth and shining, except for some feeble striation

across the postpetiole anteriorly ; pubescence very sparse and inconspicu-

ous; color mahogany or piceous, the gaster orange, brown or piceous;

legs, antennae and mandibles yellow throughout (Fig. 40)

versicolor sp. nov.

6. Petiolar node strongly compressed anteroveutrally, its ventral process
narrowed to a digitiform apical portion; spaces between pronotal punc-
tures not densely and finely striate (Fig. 3S) wilsoni sp. nov.

Petiolar node not strongly compressed anteroventrally, its ventral process
without a digitiform apical portion; spaces between pronotal punctures

densely and finely striate (Fig. 39) niimcensis E. Andre

RpiYTiDOPONERA ACANTPioPONEROiDES Viehmever

This species was described from a single worker from New
Caledonia, locality unspecified. It has not been reported since

the description, but now Wilson has taken a colony on Mt.

Mou, north of Paita, under a stone in an opening in cloud forest

dominated by Araucaria and Podocarpus on the summit ridge
below the summit, altitude probably somewhere near 1000 m.
This sample fits the original description well except for the color,
stated to be "dark brown, with more yellowish brown appendages
and mandibles; body steely blue." Viehmeyer describes the
smooth gastric dorsum well, with its cloudy blue-gray opales-
cence

;
Wilson notes that his samples were predominantly metallic

green while alive, and these were the colors seen in the specimens
as they came out of alcohol two months after capture. After
two years in the dry state, they have changed to a predominantly
bluish-purple over head and alitrunk; the legs are a contrasting
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light reddish, as are also the mandibles and antennae. The
worker of this species is unmistakable because of the postero-

dorsally mucronate petiolar node, found in no other New Cale-

donian species, but occurring in similar form in several Austra-

lian Ehytidoponera, as well as in other ectatommine genera in

both hemispheres.
The male (previously undescribed) measures TL 7.1, HW 1.30

(across and including compound eyes), WL 2.41, scape L (ex-

cluding basal neck) 0.27 mm. Scape only about twice as long as

broad, twice as long as the first flagellar segment, and half as

long as the second flagellar segment. Mesothorax robust
;
notauli

distinct, impressed, forming a complete "Y. "
Wing venation

of the complete type ;
fine traces are present of first radial

crossveiu in one of two male specimens examined. Hindwing
(of measured specimen and one additional specimen) with 6-8

subapical and 0-3 submedian hamuli.

Petiole nearly twice as long as high, feebly arched, profile

rising slowly from front to gently rounded summit near pos-

terior end
;
ventral process lacking (ventral process of worker

is of the versicolor and pulchella type, Fig. 40). Genital capsule
a little more elongate than in some other species of the genus;

parameres and hypopygium (IX sternite) rather more slender

than average, the latter rounded apieally. Penis valves obliquely

truncate at apex, the corners rounded oif.

Integument predominantly smooth, moderately to strongly

shining, on the body overlain by weak bluish opalescence ;
certain

areas slightly roughened or vaguely punctulate, such as the

dorsum of head mesad of compound eyes. Propodeum and petiole

more definitely roughened, the latter opaque, and with a few

superimposed, separated rugae.

Pilosity of abundant fine light brown hairs, more tapered and

mostl}" more curved than in the numeensis male. Pubescence

dense, appressed to decumbent, yellowish-gray and conspicuous
over most of body and appendages. General body color dark

brown (with faint opalescence), head darkest; mandibles, legs,

and antennae ligliter; genital capsule yellowish.
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Rhytidoponera pulchella Emery

Emery (1914) noted the variation in size and gastric sculptnre
shown by this species, evident in the extensive series before me.

The largest of these are as large as large numecnsis, while the

smallest are slightly smaller than the smallest versicolor, so that

pulchella just about matches the total size variation of the other

three small New Caledonian species taken together.

This species is readily distinguished by the shape of its ventral

petiolar process, which is like that of versicolor (Fig. 40), by
the conspicuous whitish pubescence of the second gastric seg-

ment, by the fine, centrally obsolescent sculpture of this same

segment, which is consequently rather strongly shining under
its vestiture, and by the more or less yellowish apices of the

antennae and tarsi, and edges of the mandibles, which contrast

with the black of the body. Both Wilson and Krauss found this

form rather common in relatively moist forested localities all

over southern New Caledonia. It nests commonly under stones

in the earth.

Rhytidoponera numeensis E. Andre

An average worker of this species measures 5.5 mm. TL
;
the

IIL is 1.28, nW 1.15, WL 1.82 mm.; CI 90, ex Mt. Mou, No. 147.

This dark brown species is the commonest and ecologically most

tolerant of the smaller Rhytidoponera of the island. It is easily

recognized by its light reddish legs and antennae, contrasting
with the darker body, by the robust build, by the striation mixed
with the coarse punctures of the alitrunk, and by the shape of

the ventral process of the petiolar node (Fig. 39).

Wilson found numeensis foraging on the ground and on

foliage, together Avith pulchella, and, in forested areas in the

hills, with wilsoni. It was not taken in southern New Caledonia

above 800 m., and the majority of collections came from below

500 m. This species nests in rotten wood where it is available
;

Wilson's nests were taken in rotten branches lying on the forest

floor, as well as in larger, moss-covered logs. In shaded pastures
and other disturbed areas, more nests of this species seem to occur

under rocks in the ground. Colonies were usually small, with 100

workers or so, but one or two larger nests were seen. In one nest,

the larvae were seen feeding upon a small talitrid amphipod.
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Rhytidoponera atropurpurea Emery

I have not seen this species, and Wilson 's notes do not mention
the type material. Emery's description compares it with "7?/;.

numeensis" chiefly ; as mentioned already, he was really referring
to fulgens, bnt cnriously enough he also mentions fulgcns by
name in the description. At any rate, the picture emerges of a

large form similar to fulgens, but with a superficial, finely reticu-

late sculpture overlying the coarser sculpture, and replacing the

striation of the gastric dorsum so characteristic of fulgens. The
color is cited as "violaceous black; mandibles, funiculi, legs and

apex of gaster deep brown." The male is stated to be like

that of fulgens, except that the gaster is subopaque, finely and

superficially reticulate. Known only from Ouedjo I., near

Hienghiene, in the northern part of the main island.

Rhytidoponera versicolor sp. nov.

(Figure 40)

Holotype worker: TL i.o, IIL 1.04, IIAV (excluding eyes) 0.!)2

(CI 89), AVL 1.38, scape L 0.90, max. diameter eye 0.22 mm.
Similar to numeensis, but smaller and less robust. Occipital
border of head feebly and broadly concave in full-face view, but

occipital angles gently rounded
;

as seen from the side, the

posteroventral corners a bit better developed and more nearly

rectangular. Clypeal apron distinct, translucent, forming a

bluntly rounded angle in the middle. Alitrunk lower and more

slender, in profile forming a single convexity, with only the pro-

podeal declivity breaking the outline slightly as it falls off steeply
from the dorsum. Petiolar node (Fig. 40) much lower than in

numeensis (Fig. 39), and with the ventral process very long
and slender, like that of pulchella. Seen from above, the node is

only slightly broader than long (much broader than long in

numeensis) .

Head, alitrunk and petiole coarsely reticulopunctate through-

out; a few of the dorsomedian rugules on the head forming

longitudinal costulae (including a median carinula), but the

sculpture otherwise without definite orientation, and without

the interspersed striation so widespread in numeensis. Gaster

smooth and shining, witli scattered small piligerous punctures;
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postpetiole with a few indistinct striae arching from the sides

across the anterior face. Erect pilosity much as in numeensis,
the hairs fine, whitish, abundant on all parts, uneven in length.

Appressed pubescence extremely sparse except on extremities

of antennae and legs.

Head, alitrunk and petiole deep mahogany (nearly black

to naked eye). Gaster bright orange-yellow. Legs, antennae and
mandibles clear j^ellow.

liolotype [MCZ] from near the Dumbea Road, just beloAv

Montague des Sources, New Caledonia. This locality is mixed

forest, mainly angiosperm evergreens, but with large Arancaria

and Agathis prominent in the upper story, surrounding the head-

waters of the Dumbea River; altitude ca. 800 m. (E. 0. AVilson

leg., XII-17-1954, No. 185). The holotype and several paratype
workers were collected from the vegetation at the forest border

during daylight hours. Another collection from Montague des

Sources (Wilson, No. 169) was made on tlie same day higher

up (ca. 1000 m.) in second-growth Arancarki forest, where the

workers were taken foraging on a small angiosperm shrub in

the understory during midafternoon.

Variation: The workers from the upper site (No. 169) are

much darker in color
;
the head and alitrunk are dead black

or very nearly so, while the petiole and gaster are dark brown
above (blackish to naked eye), medium brown below. This darker

coloration is approached by certain specimens from the lower

site (No. 185) with brownish-orange or brown gaster. All speci-

mens maintain the clear yellow mandibles, antennae and legs.

h\ several specimens, particularly in the upper-site series, the

petiolar node is a little more rounded above, and the sculpture
of its anterior face varies more or less toward a smooth, shining
surface crossed by weak transverse rugae or costulae, becoming
concentric or longitudinal on the summit. These same specimens
often tend to have the obsolescent striation of the postpetiole
a little better developed and extending back over as much as %
of the surface, which is consequently often not so strongly shining
as in the holotype. A few individuals have the declivity of the

propodeum meeting the dorsum through a distinct but obtuse

angle, and in these, the declivity may l)e weakly concave as seen

in side view. One specimen has a feeble impression or step in
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the region of the metanotum. Variation in size and in the chief

proportions is very slight ;
the darker specimens from the upper

site average a trifle smaller. The paratypes are to be deposited
in MCZ, USNM, and one or more Australian and New Cale-

donian collections.

Rhytidoponera wilsoni sp. nov.

(Figure 38)

Holotype worker: TL 5.2, HL 1.25, HW (excluding eyes)

1.06 (Ci 87) WL 1.73, scape L 1.12, max. diameter eye 0.26 mm.

Very similar to numeensis, from which it differs principally in

having a notably more strongly anteroposteriorly compressed

node, with a different ventral petiolar process (Fig. 38) ;
the

posterior face of the node is concave as seen from the side. The
head of wilsoni has a more broadly concave occipital margin

(straighter in some views) and slightly more sharply rounded

occipital corners than in numeensis. The sculpture differs in sev-

eral details
; generally speaking, the punctures are coarser and

more closely contiguous over head, alitrunk and gaster, and the

ridges between tend to form coarse, rather indefinite rugules

(longitudinal on head, diagonal on sides of alitrunk, transverse

on propodeum and anterior face of petiolar node) in place of the

fine, dense striation of these same areas in numeensis. Postpetiole

rather finely arched-striate, passing into a posteromedian area of

finer, concentric striae that are interrupted by and interspersed
with fine, indistinct punctulation. Coarse piligerous punctures
of this segment very shallow, indistinct, and not so clearly elon-

gate as the corresponding ones in numeensis. Second gastric

segment very finely and densely striate, the pattern arched over

a posteromedian weakly shining area of very superficial elliptical-

concentric striation (longitudinal axis) that is very finely inter-

rupted or coriaceous (clearcut, uniform, and predominantly

longitudinal striation in nuuiee^isis) . Coarse piligerous punctures
of this segment small and inconspicuous, much smaller than

the corresponding ones of numeensis.

Erect pilosity and appressed pubescence fairly abundant but

not dense, uneven in length, the pubescence conspicuous at all

only on the gaster and appendages. Color piceous, the head,
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petiole and gaster lighter and a bit more reddish than the ali-

trunk. To the naked eye, the bodj^ appears very dark, nearly
or quite black. Legs, mandibles and antennae orange-brown.
Coloration in general much like that of numeensis.

Ilulotype [MCZ] a stray diurnal forager taken on foliage at

180-400 m. on j\It. Mou, north of Pa'ita, New Caledonia (E. 0.

Wilson leg., XII-10-1954, No. 110). Paratype workers were taken

with the holotype and at Le Chapeau Gendarme, east of Yahoue,
and at Ciu, near Mt. Cauala (Wilson Nos. 73, 74, 80, 84, 96

and without numbers). These were taken foraging during the

daylight hours on foliage and over rocks on the forest floor. One
nest was found beneath a stone

;
other workers came from leaf

litter berlesates. The Ciu sample was very dark, and had the

legs dark brown. The occipital border varied in degree of con-

cavity. Paratypes in MCZ, USNM and elsewhere.

[34] Among Ectatomma species, the closest to aztecuni (judging
from the holotype, kindly sent by Dott. Delfa Guigiia) is ruidum.

The color is dark, as in ruidum, but the node of aztecum is slightly

thicker as seen from the side. The sculpture of gastric segment
I (postpetiole) is slightly different in aztecum; the costulae are

arched transA^ersely across the anterior descending face of the

segment, but otherwise are longitudinal, close and at most

feebly undulant in a few places. The outstanding distinction,

however, is the extreme development of the erect pilosity; this

is rather short, but present in great abundance on most body and

appendage surfaces. The species has never been taken a second

time
;
its type locality is

' ' Michoacan.
' '

Since this form is very
close to the highly variable ruidum, it would be desirable to have

additional material from southwestern Mexico in order to see

exactly what the relationship is between these two species.

[35] The type locality of E. coiifine apparently lies somewhere

in the present Colombia or Panama. Mayr's description is very

sketchy, and the only specimen I have seen that fits it fairly well

is a unique worker (Fig. 2) from Tela, Honduras (D. M. Bates

leg.). This worker was found mixed with ruidum and morgani
in the Wheeler Collection, and at first glance it appears to be

intermediate between these two species. However, it differs from
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both ill the disproportionately strong development of the median

pronotai eminence; this is high, somewhat compressed laterally,
and forms a blunt angle as seen from the side. The lateral pro-
notai eminences are rather small, but their size is probably some-

what variable in this as in other species. The greatest eye diam-
eter and the apical antennal segment are very nearly precisely
the same in length, and the petiolar node is thicker than that of

ruidum as seen from the side. The sculpture of the second gastric

segment is composed of fine, sericeous striolation, as in ruidum.
Whether this identification is correct can only be determined

after the review of more material in comparison with the type
in the Mayr Collection in the Vienna Museum. It is not impos-
sible that confine will finalh- prove to be a geographical variant

of the species represented in the Amazon Basin by morgani [38].

[36] E. edcnfatum has been confused with muticum several

times (Forel, l!jl2b :31), but the two are easily separated by eye
size (see key) and sculpture of gastric segment II. In edentatmn,
the tergum of the second segment is very regularly and very

liiiely striolate in a pattern of varying direction, and in general
is sericeous-opaque. Jn muticum, the same segment has a much
more indefinite and looser transverse striation that is virtually
eifaced over a large area disead

;
the surface in general is defi-

nitely shining, even glassy in the center and between striae.

Forel 's arrangement of 1912 depends on characters, such as

antennal proportions and metallic luster of integument, that

seem too variable (and often allometric in expression) to have

more than local or individual significance ;
neither Forel nor

Santschi seems to have expended much effort in trying to define

limits of variation for these forms. E. macdonaghi is poorly de-

scribed as a race of edentatum, of which species it may be an

ergatoid or pathological intercaste. E. morgani [38] maj^ be a

northern variant of edentatum.

[37] The names strigosum, permagnum, confusa and aerea seem

to me to represent slight local variants of one species, widespread
ill southern Brazil and Bolivia. The name strigosum unfortu-

nately must fall as a primary homonym of Rhytidoponera stri-

gosa (Emery), originally described in Ectatomma, and Forel's
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name permagna (emended to the proper form permagnum),
being next available, is raised from varietal to species rank to

take its place. Since permagnum and lugens are separated only
by minor and variable characters and are allopatric as at present
known, it is possible that these two names represent extreme

{geographical populations of the same species. Collections from
the region just south of the Amazon are needed to decide whether

intergradation is completed in this area. In addition to the

sculptural differences (see key, couplet 1), which may only reflect

character displacement against the closely related species opaci-
ventre in the south, the samples of lugens I have seen have nar-

rower heads and are generally more slender OA'crall than are the

permagnum examined from Bolivia and southeastern Brazil.

[38] E. morgani is uncommon in collections, and has remained

enigmatic due to its almost universal confusion with the similar

)-uidi(m. MCZ has stray workers taken near Port-of-Spain, Trini-

dad (R. Thaxter leg., beating foliage) and in British Cluiana :

source of R. Essequibo (Ogilvie leg.) ;
Kartabo vie. (W. M.

Wheeler, H. 0. Lang leg.). Constant characters distinguishing
this species from ruichnn (see key) are the proportionately longer
and narrower head, somewhat more convex behind as seen in

full-face view
; eyes smaller and placed a little farther from the

posterior border
; scapes and legs a trifle longer ; petiole thicker

from front to rear, and not biconcave in side view, as in ruidum;
fine striolation of second gastric segment less distinct basad,
where it merges with some fine, dense, irregular reticulo-punctu-
lation or broken striation (but this last character is very vari-

able).

There is no doubt that uiorgani is really very closely related

to cdentatum, and the two forms may well be geographical seg-

ments of the same species. A worker sent b}^ Father Borgmeier
from the Mato Grosso is intermediate in some respects between

my Guiana-Trinidad morgani samples and the few specimens of

edentatum available from the State of Sao Paulo (W. AV. Kempf
leg.). The material available to me is not sufficient as a basis for

formal action on this probable synonymy at the present time.
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[39] E. opaciventre is a large species of the La Plata-Parana

drainage. It apparently does best in districts that are arid,

or at least that have prolonged annual dry spells. The color is

very variable, ranging from reddish through a series of bicolored

forms to piceous ;
the variety concolor is a part of this variation.

Shape of head and complete lack of transverse rugules on the

postpetiolar dorsum distinguish this species from permagnum.

[40] E. planidenii is a puzzling species very close to quadridens

(see key, couplet 4), but both of these are present at some locali-

ties in Brazil, without known intergradation (Agudos, S. Paulo

State, leg. W. W. Kempf). A small, light female from central

Brazil owned by Father Borgmeier, however, appears transitional

to quadridens, and it is not beyond possibility that planidens is

merely a morph of the more familiar species. Wilson (MS notes)

has located the probable type of E. quadridens in the Museum
d'Histoire Naturelle in Paris; it is a specimen from the Bosc

Collection, now in the general collection.

[41] E. muticum has been confused with E. edentatum; the

characters are discussed under the latter species [36]. The rec-

ords and specimens of muticum I have seen indicate that this

species is restricted to the dry eastern bulge of Brazil, in Ceara

and neighboring states. There is only one exception to this pat-

tern, and this exception is so far off that it is difficult to credit

it. I refer to a single worker in the MCZ bearing the label

"Acapulco, Mex./Fredk. Knab." and which is identical, so far

as I can tell, to specimens from northeastern Brazil collected

by W. M. Mann, now in the same museum. Acapulco is close to

Michoacan, the type locality of aztecum, but this circumstance is

probably only a coincidence. Until such time as the Mexican

record for muticum is confirmed by further collections, the oc-

currence of the species in that country should be regarded as

doubtful.

[42] E. tuhercidatum varies widely in color and sculpture, as

pointed out by Weber (1946). The greatest variation seems to

focus in northern South America and the Amazon Basin, where

hardly two nest series can be found that are alike. Especially
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striking is the brown variant, contrasting with the more familiar

yellowish types from farther north and south, as well as from
this same area in the middle of the range. E. acrista differs

modestly from tuberculatum in having the occipital margin of

the head more ronnded as seen in full-face view
;
I have specimens

of this kind from the Parana River, Paraguay (Fiebrig leg.).

Other samples from central South America may represent transi-

tions to acrista from tuberculatum, but at present the evidence is

not as complete as it should be to dismiss acrista as a southern

peripheral variant of tuberculatum.

Figures 41 and 42. G-namptogenys spp., workers. Fig. 41, G. grammodes

sp. nov., paratype, full-face view of head. Fig. 42, G. mecotyle sp. nov.,

paratype, dorsal view of petiolar node.

[43] G. acuminata samples in the MCZ : Campinas, Goias, Brazil

(Schatzmaier leg.) ; Santa Helena, Bolivia (W. M. Mann leg.) ;

Bartica District, British Guiana (A. E. Emerson leg.). Varies

from ferruginous to black in color; very similar to G. sulcata,

but differing in the more striking posterodorsal production of the

node.

[44] G. annulata. Samples in the MCZ indicate a very wide

range for this species in the Amazon-Orinoco drainage, west as

far as Ecuador, Peru and Bolivia, and north to Costa Rica and
Honduras. I have seen specimens from Rio de Janeiro State, and
the species is reported from Santa Caterina.



300 BULLETIN : MUSEUM OP COMPARATIVE ZOOLOGY

The male is a little shorter than workers from the same nest,

piceous with brown legs and antennae, smooth and shining except
for rugose propodeum ; petiole finely rugulose, shining ;

front

of head finely punctulate, shining. Notauli complete, well-

marked. Forewing with "complete" venation, i.e., Rsf2 and 3

and Mf2 and all present.

[45] Samples of G. aculeaticoxae were examined from Kama-
kusa, British Guiana (H. 0. Lang leg.), Barro Colorado Island,
Panama Canal Zone (J. Zetek leg.), and from Bolivia: lower

Rio Madidi and Blancaflor and Huachi on the Rio Beni (W. M.
Mann leg.).

[46] In a recent paper (Brown 1957), several forms were dealt

with under Ilolcoponera. Var. antillana Santschi was placed as

a synonym of striatula Mayr [79], and the nominal species or

subspecies satzgeri Forel, spuriuni Forel and foreli Santschi were

synonymized under simplex Emery. The new species mina and
acuta were described, and Rhopalopone relicta Mann was trans-

ferred to Holcoponera. There are some new records of acuta from
Peru : Tingo Maria, Monson Valley ;

and Colonia Perene, 18 miles

northeast of La Merced, Junin (E. S. Ross and E. I. Schlinger

leg.).

[47] In a review of the Stictoponera coxalis group (Brown,
1954c) all of the species here indicated were discussed, and

synonymy proposed for some of them. S. hiroi Emery (Fig. 17)
has been taken by E. 0. Wilson at Bisianumu, near Sogeri,

Papua, at about 500 m. A single dealate female (No. 654) and
a small colony with callow winged males and females (No. 675)
were taken in moist rotting logs in rain forest.

[48] G. panda is very close to G. taivanensis, but the adult color

is reddish-brown (blackish in taivanensis), and the postpetiole
of panda is much more closely, finely and opaquely sculptured,
with the interfoveolar spaces forming distinct oblique costulae,

so that the surface appears in some lights to be punctate-striate.
In panda, the sculpture of the second segment is nearly closed

in across the middle, whereas in taivanensis nearly the whole
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dorsal-diseal area is smooth and shining, with only the coarse

piligerous punctures. I have seen additional specimens of panda
from Muping- (2000 m.), on the Ya An to Mou Kung track,

Sikang Province, about 90-100 miles west of Chengtu, western

China (D. C. Graham leg.) ;
this locality is not far airline from

the type locality near Kuanhsien, Szechuan. The petiole of

panda is shown in side view in Figure 18.

[49] 1 have examined specimens of G. hispinosa taken by G. C.

Wheeler at Changuinola district, Bocas del Toro, Panama, and

by W. M. ]\Iann in Costa Rica at Zent, Colombiana Farm and

Hamburg Farm, Santa Clara Province. The Hamburg Farm
series includes a male : TL 8.2, HL without cervical rim of occiput
1.28, L head with closed mandibles 1.73, HAV with compound
eyes 1.33, greatest diameter of compound eye 0.52, WL 2.61,

petiole L 0.80 mm. Antenna : scape L 0.35, L funicular segment
1 0.19, fun. II 0.55, fun. Ill 0.54 mm. L forewing ca. 5.5 mm.
Mandibles triangular, distinctly dentate. Ocelli large and clear,

set close together on a darkened callus
;
distance between anterior

and posterolaterals less than an ocellar diameter, distance be-

tween posterolaterals slightly greater than an ocellar diameter.

Xotauli and parapsidal furrows very distinct, complete. Maxil-

lary palpi with 5, labials with 3 segments. Petiolar node long
and low, nearly twice as long as high, with a subrectangular
ventral process in front below. AVings as in other larger Gnamp-
togenys, Mf2 short or completely contracted, Rsf2*3 present. Body
and appendages shining, completely smooth except for mandibles

and clypeus, Avhich are feebly and obscurely longitudinally

striate, and propodeum, which bears a bold pattern of sharp

rugae. Color ferruginous yellow; gaster yellowish-tan.
The worker of this species has a palpal formula of 3, 2.

The "Wheelers have described and figured the larvae (1952a,

pp. 132-133, pi. 5, figs. 1-5).

[50] G. alfaroi. I have examined a short series (USNM, MCZ)
from Turrialba, Costa Rica (0. L. Cartwright leg.) of this very

rare, local and interesting species. It is a rather aberrant mem-
ber of the mordax group, large in size, black in color, long-headed,
with short, thick mandibles. In many respects, it resembles
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species of the genus Cylindromurmex (Subfamily Cerapachyi-

iiae?), and the relationships between Cylindromyrmex and

Gnamptogenys are worth investigation on this account.

[51] I was able to compare the female type of G. haenschi with

workers from the lower Rio Madidi, Bolivia (W. M. Mann leg.) ;

the workers are very similar in their robust build and very fine

costulation, but they are decidedly smaller than the female. Like

the type, their color is brownish red. In the worker, the petiolar

node is compressed anteroposteriorlj^ but is not quite twice as

broad as long. A female from Tingo Maria, Peru (E. S. Ross

and E. I. Schlinger leg.) is similar to the type, but is much

darker, nearly black in color.

[52] G. Jiartmani remains known only from the unique type

worker, from Iluntsville, Texas, far outside the known range of

other species of Gnaniptogeriys. Creighton (1950, p. 36) gave it

as his opinion that the tarsal claws of Jxnrimani were simple, a

condition he "regularly encountered in . . . subgenus Gnampto-
genys." However, careful examination of the hartmani holotype,
as well as all available species of Gnamptogenys and Parecta-

tonima in the old sense, reveals that all have an extra tooth on

each of the six pairs of tarsal claws. Among these groups, simple
tarsal claws must be exceptional, if they occur at all.

[53] The dealate female type of epinotalis has been examined
and compared with workers of the same species (Fig. 20) taken

by Wilson at Ebabaang, ca. 1400 m. altitude, on the Mongi
Watershed, Huon Peninsula, New Guinea, in irregular galleries

in the earth under a stone. The Ebabaang locality is in mountain
rain forest. The ants resembled Ponera in life. G. epinotalis is

very close to G. luzonensis Wheeler, differing mainly in details

of sculpture. The extra teeth on the posterior tarsal claws of

epinotalis and luzonensis are very minute and reclinate, and are

situated close to the base of each claw. They can be seen only
at magnifications over 120 X, and then only under the most

favorable conditions. Dr. Chapman has turned over to me some
workers of luzonensis taken by D. Empeso in the vicinity of
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Dumaguete, Negros Oriental, Philippiue Islands. These two

species are among the smallest Gnamptogenys ; and the eyes are

much reduced in the workers.

Among the other small species of the Indo-Melanesian area,

formerly placed in Rhopaloponc, I have seen types of malaensis

(Mann) and reliable specimens of dammermani (Wheeler) de-

termined by Wheeler himself from Buitenzorg, now Bogor, Java

(Dammerman leg.), as well as a series from the Cuernos Mts.,

near Dumaguete, Negros Oriental, Philippines, at about 1800

feet altitude (J. W. Chapman leg.). Wilson has compared
these with the types of crihrata (Emery) and diehli (Forel), as

well as with the very different major (Emery), on deposit at

Genoa and Geneva. Wilson took crihrata twice at the lower

Busu River, near Lae, New Guinea, in lowland rain forest leaf

litter. The worker does have vestiges of compound eyes, but these

are minute.

[54] Dr. Wilson has compared worker specimens from the MCZ
Collection, taken at Kartabo, British Guiana (A. E. Emerson

leg.), Avith the female type of exarata, and he feels that they are

conspecific. He notes that the type female has a head length of

about 0.93 mm., or less than females associated with the Kartabo

workers, but a little larger than these workers themselves. A
Kartabo female has HL 1.12 mm., compound eye L 0.27 mm.
The compound eye L of the type female was about 0.23 mm.
Wilson's measurements were, however, not made under ideal

conditions.

The type has about 30 costulae between the compound eyes,

with a possible error of about ±1. In the females of the Kartabo

series, the costulation of the petiolar dorsum varies from con-

centric to longitudinal ;
in the type, it is longitudinal. G. exarata

is a member of the mordax group, related to both continua and

interrupta, but it does not compare with the types of these two

species [55, 56]. In exarata, the anterior clypeal border is concave

in the middle.

[55] The worker type of G. interrupta borrowed from the Vienna
^luseum has HL 1.12, HW 0.95 mm. The eyes are very small,
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with about 12 pigmented facets, siirroimded by a ring of un-

pigmented facets, colored like the surrounding integument. The

pigmented part of the eye is slightly smaller than the greatest

scape thickness, but if the unpigmented part is included, the

eye diameter would more or less equal the scape thickness. The

sculpture is fine, 50 ±3 costulae between the compound eyes.

Second gastric segment smooth and shining, with a few coarse

punctures. Color rich ferruginous red
; legs and antennae more

yellowish.
' '

Patr. ? M. Dresd./Sudamerika.
' '

Like continua, but

larger and with finer sculpture. (Lectotype.)

Specimens from Lombardia, Honduras (W. M. Mann leg.)

agree well with the type, but have coarser costulation. The size

variation in this series is marked.

[56] G. continua is the smallest known species of the mordax

group ; lectotype HL 0.74, HW 0.58 mm.
;
about 35 costulae

between the compound eyes; eyes themselves small, only about

5-6 facets, their diameter less than the greatest scape thickness.

Sides of head subparallel ; greatest width at about the anterior

third. Clypeus as in mo^rlax. Metanotal groove shallow, but dis-

tinct. Propodeal angles blunt, sublaminate, feebly overhanging
the concave borders of the declivity. Petiole approximately as

broad as long, broadest behind, longitudinally costulate
;
anterior

face of node distinct, its sculpture effaced. Second gastric seg-

ment rather finely longitudinally costulate above, but smooth

and shining on the sides behind.

I have seen samples referred to continua from the following
localities : Las Hamacas, near Santiago Tuxtla, Veracruz, Mexico

(E. 0. Wilson leg.) ;
nest in a piece of rotten wood in leaf litter,

tropical evergreen forest. Boquete, Chiriqui Mts., Panama (F. M.

Gaige). Barro Colorado Island in the Panama Canal Zone, April,

(A. E. Emerson, No. 110). Mandeville, Jamaica (A. Wight).

Tingo Maria, Monson Valley, Peru (E. S. Ross and E. I. Schlin-

ger leg.). Variation among samples extends to density of costula-

tion, size, extent of shining area on second gastric segment, and

depth of pigmentation; some series are deep reddish, others are

almost black. The Las Hamacas series was most like the lectotype

("Brasilieu") among my samples, even though it was on the

opposite extreme of the range.
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The Barro Colorado series includes a male, which is a little

shorter than the accompanying workers, is dark piceous in color

with yellowish antennae, legs and genitalia, and which has deep
and complete notauli. The integument is smooth and shining

except for the cephalic dorsum, propodeum and petiole, which

are finely and densely punctulate and more or less opaque. The

second and third abscissae of Rs are lacking.

Some of the Panamanian specimens have additional suturation

on the alitruncal dorsum and otherwise betray themselves as

ergatoid females or other worker-female intermediates. Sant-

schi's Panama variety appears to be about the same as the Barro

Colorado sample from the brief characterization
;
there seems no

need to maintain his name panamensis. The Jamaican record of

coniinua indicates an introduction, very probably made within

historical times. This island has received many introduced ants

from South and Central America.

[57] The three varieties of concinna were described chiefly on

sculptural differences now recognized as individual variations

that can be expected even in single nest series. This is confirmed

for the type of semicircularis, matched with a worker from one

variable nest series in the MCZ. The var. romani had as an

additional character the color of the gaster, "entirely black."

Whether this blackness is caused by decomposed gastric contents

or some secondary influence, I do not know, but it does not seem

likely that it is a character of specific value.

[58] Gnamptogenys chapmani sp. nov.

(Figures 19, 44)

Ilolotype worker: TL 3.4, HL 0.71, HW 0.56 (CI 79), L head
with closed mandibles 0.93, scape L 0.47, greatest diameter of eye

0.17, WL 1.04, petiole L 0.38 mm.
Head as shown in Figure 44. Extremities of occipital angles

rather sharply rounded and laterally compressed, but in side

view not forming distinct "ears" as in costata and menadensis.

Masticatory borders of mandibles feebly crenulate, almost

.straight. Alitrunk subcylindrical, only slightly narrower than

head, tapering only slightly from front to rear. Humeri bluntly
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subangulate seen from above
;
dorsal sutures of alitrunk oblit-

erated. In lateral view, dorsal profile gently convex, almost

straight in central portion, falling off through a sharper curve

to the almost vertical upper part of the propodeal declivity

(Fig. 19), which is marginate above and on the sides, but

Figures 43 and 44. G^iamptogenys spp., Avorkers, full-face view of head.

Fig. 43, G. Icalahit sp. uov., pai'atyi:ie. Fig. 44, G. cliapmani sp. nov., liolo-

type.

there are no propodeal teeth. The node is also shown in the

figure ;
seen from above, it is widest behind, and slightly wider

than long. Gaster slender, the first segment (postpetiole) trun-

cate in front, slightly wider than long. Second segment longer
than the first, but slightly narrower, strongly downcurved.

Apical segments retractile.

Integument smooth and shining, with abundant round foveolae

spaced on dorsum of head, becoming more crowded and finally

contiguous on sides and gula ;
numerous but separated on alitrunk

dorsum, very few on sides; few on sides of petiolar node and

succeeding segment, becoming fewer and obsolescent on dorsal

surfaces of these segments. Second and apical gastric segments,
undersurface of first, propodeal declivity, sides of alitrunk,

scapes, legs and mandibles predominantly smooth and shining,

with occasional coarse punctures, especially on mandibles.
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Fairly abundant erect fine hairs of uneven length over most

surfaces of body, becoming more frequently reclinate on ap-

pendages and mandibles. Color brownish red
; mandibles, legs

and antennae yellowish.

Ilolotype [MCZ] taken by Dr. J. W. Chapman near his vaca-

tion home. Camp Lookout (altitude about 600 m.), in the Cuernos

Mts., near Dumaguete, Negros Oriental, Philippine Islands, on

March 19, 1924.

Paratype workers : two workers taken with the holotype ;
one

worker taken with the female paratype (see below) at or near

tlie type locality, on April 27, 1924 (J. W. Chapman leg.) ;
two

workers from Romblon Island, Philippines, April 5, 1924 (L.

Morato leg.). Dr. Chapman thinks that the Cuernos Mts. collec-

tions came from nests in rotting wood in rain forest ravines.

The paratype workers range downward in size from the holotype
to one of the two specimens from Romblon : TL 3.0, HL 0.66,

HW 0.48 (CI 74), WL 0.90, petiole L 0.35 mm. In smaller speci-

mens, the head is disproportionately narrower, and even more

noticeably so is the petiole ;
in the smallest specimens, the node

is distinctly longer than broad
;
in these same specimens also,

the foveolae of the sculpture tend to be smaller and farther apart.

The shape of the occipital concavity varies slightly by indi-

viduals. In some workers and the female, the margins of the

I)ropodeal declivity form a distinct angle with the dorsum, in

some the angle being almost like a blunt tooth or tubercle.

Female paratype, dealate : Size and proportions much as in

larger workers, but alitrunk a little more robust and with flight

sclerites differentiated in normal (but minimal) (jueen fashion;

wing stumps present. Compound eyes only very slightly larger
than in worker of same size

;
ocelli modest in size, but distinct.

G. chapniani is close to G. laevior Forel, but is much smaller

and much lighter in (full adult) color than any of the laevior

specimens I have seen; also, laevior has the node slightly longer
than broad, a circumstance that is reached only in the smaller

workers of cJiapmani.
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[59] Gnamptogenys kalabit sp. nov.

(Figure 43)

Holotype worker: TL 5.0, HL 1.06, HW 0.84 (CI 79), L head
with closed mandibles 1.37, scape L 0.76, greatest diameter of eye

0.24, WL 1.47, petiole L 0.62 mm. Head as shown in Figure
43; note the almost perfectly straight and parallel sides and
the rather sharp occipital angles. Seen from the side, the occipital
corner is rather sharply rounded and margined by a narrow
translucent border or carina, but no distinct "ear" is formed.

Antennal scapes do not quite reach occipital angles, but reach

the occipital border when laid straight back from their insertions.

Clypeus not or very indistinctly sulcate in the middle
;
mandibles

denticulate. Antennal funiculus stout, median segments very

short, only about half as long as broad
;
last three segments form-

ing an indistinct club
; only the first and apical funicular seg-

ments longer than broad.

Alitrunk seen from above with obtusely angled (vertically

margined) humeri
;
inferior border of pronotum forming a salient

right angle in front of each fore coxa. Seen from the side, the

alitrunk is deeper and a little more convex dorsally than in

cliapmani, but the conformation of the propodeum is similar.

Coxal tooth acute but subconical, with broad base. Petiolar node

paniform, of the general form of costata, meyiadensis and chap-

mani, slightly longer than high, with rounded dorsal surface;
seen from above, node about as broad as long, narrowed an-

teriorly. Ventral process with posterior border sloping back

gradually from an obtuse posterior angle. Base of postpetiole

subtruncate (more rounded than in cliapmani) ; postpetiole

slightly broader than long; succeeding segment considerably

longer and slightly narrower, strongly downcurved. Middle

and hind tibiae each with a single slender, very minutely denticu-

late or subpectinate spur ;
all tarsal claws with a single extra

strong subbasal tooth.

Head covered with deep, circular, umbilicate shining-bottomed
foveolae, the ridges separating these forming a coarse reticulum

;

cervical surface of occiput smooth and shining, with a few fine

striae in the middle
; clypeus coarsely longitudinally striate,

foveolate along sides of triangular median lobe
;
mandibles
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smooth, shining, coarsely punctate. Alitrunk, petiole and sides of

postpetiole with conspicuous, shining, mostly separated foveolae,

still more widely separated over the postpetiolar dorsum (disc).

The following areas smooth and shining : a median mesonotal-

propodeal strip, metathoracic portion of sides of alitrunk, pro-

podeal declivity, a small area on the nodal summit, the broad

interfoveolar spaces on the postpetiolar dorsum, tergum of the

second segment (except for posterior and lateral margins), and
the apical segments of the gaster. Scapes and legs smooth and

shining, with scattered punctures. There is also a superficial fine

sculpture, characteristic of this species, found on the alitrunk,

node and sides of the first two gastric seginents in those interfove-

olar spaces that are not smooth and shining. This fine sculpture

ranges from a fine striation to a broken striolation or even to a

finely coriaceous or reticulo-punctulate condition, the extremes

grading through all intermediate substriate stages. This sculp-

ture is more arched-striate and weakly shining on the disc of

the pronotum and on the petiolar node
; obliquely substriate or

striate on the sides of the alitrunk and on the lateral and latero-

ventral surfaces of the gaster, which are subopaque, especially

the sides of the postpetiole ; transversely striolate along the

posterior marginal band of the postpetiole. Fore coxae trans-

versely striate, middle and hind coxae densely and finely punc-

tulate, opaque, pubescent. Sternum of postpetiole more or less

smooth and shining in the middle. Pilosity, etc. much as in

chapmani. Color medium brownish-red
;
antennae and legs more

yellowish.

Holotype [j\ICZ] one of a nest series labeled, "Kalabit Coun-

try/N. Borneo/E. Mjoberg/ 3000 ft."

Paratype workers : 13 workers from type nest series : TL
4.6-5.3, IIL 1.00-1.12, HW 0.79-0.90 (CI 79-80), WL 1.37-1.56

mm. Variation in form and sculpture is very slight. In some

specimens, the ventral process of the petiole is a rounded lobe ;

in some, the occipital concavity is a little more or less broad and
rounded than in the holotype.

Paratype female, dealate (from type nest series) : TL 5.7,

IIL 1.08, HW 0.88 (CI 82), L head with mandibles 1.40, scape
L 0.78, greatest diameter of compound eye 0.29, WL 1.73 mm.
Alitrunk bulky, normal flight sclerites and wing sclerites present.
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Mesonotum longitudinally rugose-foveolate ; propodeal dorsum
smooth and shining in the middle. Ocelli small but distinct, each

with an adjacent blackened callus.

Males, 2 specimens from holotype nest series, of which one

was measured : TL without genital capsule 4.9, forewing length
ca. 3.8, HL 0.76, HW including compound eyes 0.87, WL 1.54,

petiole L 0.52 mm. Antennal segment lengths : scape 0.38, funicu-

lus I 0.15, fun. II 0.22, fun. Ill 0.21 mm. Occipital margin
broadly and shallowly concave in the middle as seen full-face.

Mandibles finely dentate, with the clypeus finely and indistinctly

striolate, the mandibles and anterior clypeal apron longitudinal-

ly, remainder of clypeus transversely striolate. A strong median
carina connects clypeus to anterior ocellus. Ocelli large, clear,

separated by their own diameters or a little more. Compound
eye large and rounded, greatest diameter 0.31 mm. Dorsum of

head with distinct, circular, contiguous to subcontiguous foveo-

lae
;
interfoveolar ridges forming a reticulum. Pronotum sculp-

ture like head, but smooth and shining in tlie middle
;
scutum

smooth, shining, with scattered foveolae ; notauli very distinct,

complete, coarsely foveolate. Scutellum rugose-foveolate. Pro-

podeum smooth, shining along anterior margin and in center of

declivity; elsewhere rugulose, weakly shining. Sides of meso-

thorax smooth to obscurely striolate, shining. Node smooth and

shining above, foveolate laterally. Gaster and legs smooth, shin-

ing, with scattered punctures. Wings with venation as in

macretes male [61]; microtrichiae yellow-tan. Color piceous to

black
; gaster, legs and antennae more reddish or brownish, geni-

talia yellowish.

Larva described and figured by G. C. and .1. Wheeler (1952a:

122-123, pi. 3, figs. 1-8) as Sfictoponera sp. This species is easily

recognized by means of its rectangular head and substriate inter-

foveolar sculpture, especially of the sides of the postpetiole.

[60] Gnamptogenys grammodes sp. nov.

(Figure 41)

Holotype worker: TL 4.9, HL 1.09, HW without eyes 0.93

(CI 85), L head with closed mandibles 1.44, scape L 0.97, greatest

diameter of eye 0.28, WL 1.56, petiole L 0.52 mm.
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Head shape as shown in Figure 41, drawn from a paratype,

except that in the holotype the occipital border is a trifle flatter

and longer, and the occipital angles not quite so gently rounded

to the compound eyes. Seen in side view, occipital lobe rounded,
but with a small, thin, subrectangularly rounded lamina or "ear"
on the curve.

Alitrunk much as in the other medium- and large-sized Old

World Gnamptogcnys, convex, but the humeral angles rounded,

with scarcely a trace of the corners prominent in menadensis and
relatives. Promesosuture marked by a faint line

;
mesonotum

with a narrow l^ut deep and well-defined median longitudinal

sulcus; metanotal groove fairly well marked, and the alitruncal

dorsum slightly impressed in this region. Propodeum convex

above and rounded evenlj^ into the declivity, the latter short,

feebly concave, bounded above and laterally by indistinct mar-

gins, and guarded on each side hy a very small, rectangular to

subacute vestige of a tooth. Coxal tooth slender, tapered to a

blunt point. All tarsal claws with Avell-developed subl)asal teeth.

Petiolar node paniform, shaped much as in the menadensis

group, but with the ventral process reduced to a very small

anterior tooth, directed obliquely downward and forward
;
node

seen from the side a little longer than high ;
seen from above

just about as long as it is broad; greatest breadth at about the

posterior third. Gaster much as in menadensis ; second segment

perhaps a little shorter relative to first, but still long and strongly

downcurvecl.

Apical borders of mandibles finely denticulate ; shining, striate

and with scattered punctures. Clypeus shining, with large punc-
tures behind and short longitudinal rugulae in front

;
bisected

by a narrow, deep longitudinal sulcus with shining bottom.

Head with circular, shining-bottomed foveolae numerous, smaller

in the median dorsal region, where they are mixed with longi-

tudinal striation
; larger and contiguous on the sides and beneath.

Alitrunk covered with large, circular, shining foveolae, mostly

contiguous above, becoming smaller and separated on the sides
;

in the metanotal area, the foveolae are mixed with some indistinct

transverse striation. Interfoveal spaces here, especially a postero-

median triangular area on the pronotum, smooth and shining,
as is also the upper part of the propodeal declivity. Metapleura
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and lower declivity with a few coarse horizontal striae. Node of

petiole smooth and shining, with a few separated, shallow foveo-

lae scattered over its surface
;
a few indistinct transverse rugulae

or coarse striae across the lower anterior face of node. First

gastric segment rather irregularly costulate or coarsely striate,

with coarse, elongate punctures interspersed, transversely, across

the basal third, longitudinally over the remainder of the dorsum,

becoming a little smoother along the lateral margins. Sternum of

first segment smoother, shining, loosely rugulose in a transverse

direction and with large shallow foveolae. Second segment mostly
smooth and shining discad, with small scattered punctures, al-

though this smooth area is bordered along both side margins and
in the posterior corners by short costal remnants with large

punctures; along the anterior border there is a narrow band
of transverse striation, followed by a brief zone of longitudinal
costulation with coarse punctures or foveolae, extending about

^ to 1/4 the length of the segment. The sternum of the second

segment is rugoso-punctate. Apical segments retracted in holo-

type, but these are smooth and shining in a paratype worker.

Coxae of middle and hind legs finely punctulate, subopaque, as

are also the antennal funiculi and the tarsi. Anterior coxae finely

and closely striate horizontally, shining. Femora, tibiae and

scapes smooth and shining, the scapes with one or two fine longi-

tudinal rugae on inner and outer margins.

Body generally with abundant long, tapered, erect hairs,

mostly 0.15-0.20 mm. long, becoming shorter, more nearly decum-
bent and denser on the extremities, including a dense brush on

the gastric apex.
Color reddish piceous, almost black to the naked eye ;

antennae

and legs light red.

Holotype [MCZ] a worker from Bisianumu, near Sogeri,

Papua, at about 500 m. altitude, from a small colony or colony

fragment nesting in a piece of rotten wood on the forest floor (E.

0. Wilson leg.. No. 671, March 15-20, 1955). Paratypes consist

of 8 additional workers from collection No. 671 with the holotype,

plus a stray worker, No. 655, taken from a rotten log in which
lived a dealate female of G. macretes as well as colonies of Phei-

dole and Cardiocondyla, at the same locality as the holotype nest

series. Size variation was relatively slight: HL 1.04-1.12, TL
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4.7-5.1 mm. In some specimens, the occipital border is more

evenly rounded (Fig. 41) than in the holotype, the clypeus is

more sharply striate, even within the sulcus, and the propodeal
teeth may be either more acute and more dorsally directed, or

smaller and more obtuse, scarcely distinguishable from the sculp-

ture. The transverse costulation of the first gastric segment may
extend back over nearly half of the tergum of the segment, and
in some specimens there are rather wide, shining spaces between

some costulae. The distinctness and extent of the bordering
remnant sculpture on the second gastric segment is also very

variable, in some examples being almost completely obsolete, so

that the entire tergum is smooth and shining, with only the scat-

tered piligerous punctures to mar the surface. The color of the

callows is dull yellowy and all intergradations of pigmentation
occur in nest series No. 671, from yellow through brownish-red

to nearly black. The legs are usually conspicuously lighter and

more reddish or yellowish than the rest of the body. The female

and male are unknown.

[61] Gnamptogenys macretes sp. nov.

Holotype worker: TL 5.3, HL 1.25, HW 1.07 (CI 86), L head

with closed mandibles 1.67, scape L 1.20, greatest diameter of

eye 0.31, WL 1.90, petiole L 0.62 mm.

Very similar to grammodes, but larger overall and with a

finer, more regular and more extensive striate or costulate com-

ponent of the sculpture. Head shape as in grammodes, but the

occipital border a little more broadly transverse (more truncate)

and with the concave section in the middle broader and shallow.

Humeri more distinctly angulate as seen from above, rectangular.

Ventral process of petiole broader and longer, averaging larger

than the coxal tooth of the same specimen.

Sculptural differences: Foveolae of head averaging a trifle

smaller, the spaces between longitudinally striate right out to

the sides, curving above and behind the eyes and then running

transversely across the gula. Dorsum of pronotum coarsely

striate longitudinally between foveolae on its posterior half,

especially in the middle, where a narrow sulcus is all that repre-

sents the broader smooth triangular space of grammodes. Meso-

notum with interfoveolar rugae converging posteriad, transverse
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along posterior margin, so as to form a U. Median sulcus here

obscure, partitioned into a row of coarse foveolae. Sides of

alitrunk sculptured much as in grammodes; propodeal declivity

very short, smooth and shining. Petiolar node shining, coarsely

transversely striate, with a few scattered shallow foA^eolae. First

gastric segment (postpetiole) evenly and distinctly striate or

costulate (more finely and densely than in grammodes), trans-

verse across the anterior quarter of the tergum, arching over

the longitudinally-oriented remainder, with coarse interspersed

punctures. The sides of this segment are smooth and shining,

with sparse coarse foveolae. Second segment somewhat more

finely striate longitudinally, with interspersed punctures, the

striae reaching nearly half the length of the segment in the

middle. A small anteromedian sliver, separated from the re-

mainder of the surface by a curved line resembling the mark
left by pressing a fingernail into something soft, is delicately

transversely striate. Sides and posterior half of this tergal sur-

face smooth and shining, with scattered piligerous punctures.
Sternum of first segment predominantly smooth, with a few

indistinct transverse wrinkles and grooves, shining. Sternum
of second segment shining, indistinctly obliquely striate over

the triangular side pieces. Sculpture otherwise as in grammodes,

except that tarsi are only sparsely punctulate and are shining,

and mandibles and clypeus more distinctly and more completely

striate, including median clypeal sulcus.

Color brownish-red
; mandibles, antennae and legs yellowish.

The darker-colored parts of the body, especially alitrunk and

gaster, overlain with a feeble pinkish-violet to bluish metal-

lescence as viewed in certain lights.

Holotype [MCZ] a worker from colony series of collection

No. 649, taken at Bisianumu, Papua, the same locality from which

came the types of grammodes (see above), by E. 0. Wilson.

Paratypes: 6 workers from the holotype nest series (No. 649) :

TL 5.2-5.4, HL 1.21-1.28, HW 1.04-1.11 mm. (CI 86-87). These

specimens vary slightly in density of sculpture (especially on

the petiolar node), in size of ventral petiolar process, and in stria-

tion of second gastric segment, which in some examples reaches,

and even surpasses, the midlength of the segment. Some speci-

mens have the occipital border straight or nearly so, seen full-

face.
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Paratypes : 3 dealate females — 2 from the holotype nest

series, and a unique (Collection No. 655) taken from a rotten

log in which a G. grammodes worker was also taken (see under

grammodes paratypes, above) at Bisianumu l\y Wilson. TL
6.7-6.8, HL 1.27-1.29, HW 1.11-1.12 (CI 87 in all 3 specimens),

scape L 1.22-1.23, greatest diameter of eye ca. 0.35, WL 2.2,

petiole L 0.65-0.66 mm. Alitrunk bullcy; mesonotum foveolate,

with longitudinal rugae between. Pronotum coarsely foveolate,

the interspaces smooth and shining, especially at midline
;
sides

of alitrunk behind pronotum predominantly coarsely longitud-

inally striate. Color darker than worker, mahogany, nearly black

to naked eye ; legs, scapes reddish-yellow.

Males, 3 specimens for holotype nest series, of which only
one was measured : TL Avithout genital capsule 6.0, forewing L
ca. 4.2, HL 0.86, HW including compound eyes 0.98, AVL 1.76,

petiole L 0.52 mm. Antennal segment lengths : scape 0.33,

funiculus I 0.14, fun. II 0.29, fun. Ill 0.29 mm. Mandibles tri-

angular, finely dentate, with larger apical tooth. Mandibles and

convex clypeus finely longitudinally striate. A strong median

carina connects clypeus and anterior ocellus. Ocelli large, clear,

separated from one another by a distance a little greater than

the diameter of each. Compound eye large and strongly rounded,

greatest diameter ca. 0.29 mm. Dorsum of head and alitrunk

shallowlj' foveolate, with predominantly longitudinal rugae inter-

spersed. Epimera convex, mostly smooth and shining, with a few

foveolae. Propodeum steep, gently rounded, declivity not distinct

from dorsum, unarmed, vermiculate-rugose. Petiolar node de-

pressed-paniform, longer than broad and about half again as long

as high, mainly smooth and shining, with a few scattered shallow

foveolae
;
ventral process represented by a small oblique tooth

or angle.

Caster slender, smooth and shining, with piligerous punctures ;

an irregular transverse wrinkle or fold line across the tergum of

the first segment in all of my specimens. Veins Mf2 and Rsf2-3

missing from forewing. Abundant long, fine, tapered erect hairs

on most surfaces of body, becoming shorter and more decumbent

on legs. Wings densely covered with brown microtrichiae. Color

piceous to black, legs brown, trochanters and genitalia yellowish.

The holotype nest contained 30-40 workers and several males

and dealate females; the colony was in a large rotting log in

rainforest. Paratypes will be deposited in MCZ and elsewhere.
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[62] G. horni is clearly a good species apart from regularis;
honii is much smaller, and differs in other ways; besides, it is

sympatric with regularis in the Guianas and probably elsewhere

in South and Central America, but no intergrades between the

two forms have yet been reported. The MCZ has numerous

examples from each of several localities in British Guiana and
the Panama Canal Zone, plus a sample each from Huachi, Rio

Beni, Bolivia (W. M. Mann leg.) and from San Francique,

Brasso, Trinidad (A. E. Emerson leg.).

[63] The status of Spaniopone IwyUana has been discussed in

the main section of the generic revision as one of the Holcoponera

Group of genera. See p. 218.

[64] G. menozzii is represented in the MCZ by type workers

from Eio Grande do Sul, and by a worker from Volta, Parana :

color blackish-brown, HL 1.16-1.21 mm., CI 109, 21-24 costulae

between eyes. The ventral process of the petiole has a salient

posterior corner, either digitiform or acutely dentiform. Two
types of G. schubarti (Monte Alegre, Sao Paulo, 900 m.) are also

blackish-brown, HL reaches 1.40 mm., but CI is still 109
;
25-26

costulae between eyes. Ventral process of petiole with posterior

corner reduced, obtusely rounded, shorter than anterior corner.

A specimen similar to both foregoing species is from Corcovaclo,
Rio de Janeiro (T. Barbour leg.) : color bright ferruginous (prob-

ably teneral), HL 1.28 mm., CI 106; 22 or 23 costulae between

the eyes. Ventral process of petiole with posterior corner obsolete,

the process consisting only of the short, digitiform remnant of

the anterior angle. It looks as though menozzii, schuharti and the

Corcovado specimen may belong to one geographically variable

species. More collections are needed.

[65] In 1896, when Emery first set up Alfaria, he included two

species then new: a larger, very finely striolate one (simulans)
and a smaller, opaquely and extremely finely subgranulose one

{miniita). Since then, other authors have added six species to

Alfaria. In addition, Mann's OpistJioscyphus scahrosus is clearly

a member of the same group, and thus makes seven additions since

the original description of the first two species.
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Bufonis is close to simulans, and in fact resembles in nearly

every particular moderate-sized dark brown simulans specimens
from Costa Rica ; the simulans types I have seen are somewhat

larger and are dull yellowish in color, but they may be teneral.

The only clear difference shown by hufonis is the well-developed
metanotal groove in Mann 's unique type, which conceivably could

be an ergatoid female or some other departure from the true

worker caste. Until we know more about the normal variation

in simulans, it seems best to recognize the Mexican hufonis as a

species apart.
Five of the six other post-Emery species all appear to merge

into a single variable species indistinguishable from minuta. This

has been determined from careful comparison of types (except

mus) one against another and against what little other material

could be assembled. To begin with the final and most important
check : Wilson has compared the tjT)es of A. minuta and A.

emeryi found in the Forel Collection, and in turn matched these

with a topotypic worker of panamensis that I had previously
checked directly against a panamensis cotype, carinata cotypes,

and the holotype of 0. scabrosus, as well as additional samples
from southeastern Brazil and Costa Rica sent by Father Borg-
meier. Although there is some variation in size and sculpture,

particularly of the gaster, these samples all appear to represent
one species, minuta, which ranges from Central America to

Bolivia and southern Brazil. The integument of this species is

frequently fouled with a whitish incrustation, apparently a dried

secretion like that found on many dacetines
;
this deposit very

deceptively alters the appearance of the surface features, and
can make even nest mates look very different.

Examinations of the 0. scabrosus holotype [USNM] reveals

that this genus and species was described on the basis of the

artist's unrepresentative depiction of the mandibles, rather than

from the specimen itself. Actually, the mandibles are in no way
unusual for minuta. Most of the differences cited in the other

species descriptions are based on small errors of obserA^ation

or differences in viewing planes. The type review showed these

distinctions to be non-existent or completely trivial. Though the

mus type was not seen, the description tells enough to make
this synonymy reasonably safe. The frontal groove mentioned

by Santschi is undoubtedly the weak frontal carina as viewed

in haste.
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The most recently described species, Borgmeier's striolata, pro-
vides a link between the more "typical" Alfaria and the other

Gnamptogenys species, and is itself a distinctive form.

[66] Gnamptogenys mecotyle sp. nov.

(Figure 42)

Holotype worker.- TL 6.0, HL without cervical flange of

occiput 1.16, HW 1.10 (CI 95), L head with closed mandibles

1.70, scape L 1.16, greatest diameter of eye 0.30, WL 1.85, petiole

L 0.69 mm. General habitus of the larger species in the G.

rastrata group, particularly aculeaticoxae, menozzii, etc., but

diifering in the following respects.

(1) Scapes long, when laid straight back from insertions, sur-

passing occipital margin by more than 14 their total exposed

length; their dorsal surfaces coarsely longitudinally striate

throughout.

(2) Costulation of head much less even, the costulae nearest

the middle mostly much coarser than those near the eyes, mixed
in gauge. Although a count is difficult and uncertain, it appears
that there are about 28 costulae between the compound eyes, and
about 11 between the frontal carinae. The longitudinal costula-

tion of the clypeus is finer and regular.

(3) The longitudinal costulation of the alitrunk does not con-

tinue all the way forward to the anterior pronotal margin, but

instead runs into an arched pattern across the anterior pronotum,
where 5 or 6 costulae are transverse.

(4) Propodeal teeth (L. ca. 0.13 mm.) distinctly longer and
broader at base than in aculeaticoxae, and about ^^3 as long as the

distance between the centers of their bases. Propodeal declivity

narrowed above, margined, smooth and shining.

(5) Node (Fig. 42) longer than deep and slightly longer
than broad, gently arched, crossed by about 13 transverse cos-

tulae. Ventral process shallow, in the form of two short, blunt

subequal teeth joined by a low concave lamina.

(6) Extreme base of postpetiole truncate in both dorsal and
lateral views, leaving a small vertical anterior face that is nearly

or completely smooth and shining. At the center of the border

limiting this face above, the border is produced forward slightly

as a blunt tubercle. Coarse costulae of postpetiole slightly wavy,

becoming more wavy and erratic on sides of this segment near

base.



BROWN : ANT TRIBE ECTATOMMINI 319

(7) As minor characters, may be mentioned the cervical flange
of the occiput, which is quite plainly visible in full-face view,
and is convex in the middle

;
and the gula and postpetiolar ster-

num, both predominantly transversely costulate. Mandibles

coarsely striate (smooth, punctate at apices) and weakly dentate

along the masticatory borders. Color deep brownish-red
;
man-

dibles, antennae and legs more yellowish.

Holotype [USNM] taken by W. M. Mann on the lower Rio

Madidi, Bolivia, in February, 1922. Four worker paratypes

[USNM, MCZ, Coll. Borgmeier] taken with the holotype are

similar, differing slightly in size, depth of color and sculptural
details. The size ranges from that of the holotype up to that of

a worker: TL 6.3, HL without cervical flange 1.22, HW 1.14 (CI

94), L head with closed mandibles 1.77, scape L 1.23, greatest

diameter of eye 0.33, WL 1.96, petiole L 0.73 mm.
This distinct species is intermediate between hispinosa and

aculeaticoxae, but is closer to the latter. It is apparently sym-

patric with aculeaticoxae at or near the mecotyle type locality.

[67] The variety ericae was based on a small Colombian speci-

men of tornata having the costulae on the propodeum, especially

the declivity, longitudinal. Such specimens are commoner south

of Guatemala, but Costa Rican and other series are found in

which the patterns of this region are longitudinal, transverse,

and intermediately U- or V-shaped, even in single nest series.

[68] The name fielirigi applies to specimens from south of the

Amazon (type locality is San Bernardino, Paraguay). I have

seen material from Goias, Minas Gerais and Sao Paulo states

with the shallower and more shining costulation and the less

acutely bidentate ventral petiolar process described by Forel.

The more northern of these series tend toward the "typical"

regularis from Ecuador, British Guiana and Venezuela (in the

]\ICZ). Var. splendida apparently applies to somewhat callow

^Mexican specimens. Samples in the MCZ come also from Costa

Rica.

[69] G. iiiordax is a very variable species. Size and gastric

sculpture are particularly unstable characters, but extremes of
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variation are connected by intergrades both inter- and intra-

nidally. From its description, it seems fairly certain that La-

treille's Formica nodosa is the same as mordax. However, the

name nodosa has not been used except in catalogs, and I believe

that it should not replace mordax, which has been used for this

common ant for nearly a century.
Forel's description of var. purensis applies well to one common

variant of mordax, and I have examined a type of sehastiani,

which is close to mordax types received from the British Museum.

[70] Specimens in the MCZ from Mexico (Guadalajara, Guer-

rero, Chiapas), as well as from Guatemala and Costa Rica, show
that Santschi's differentiation of curtula and stolli as races is

based on individual, partly allometric variation. Larger workers

have transverse sutures on the posterodorsal alitrunk indicated

as impressed lines. Apparently this species can live in somewhat
drier places than the habitat of G. sirigata, the related species

having much the same range.

[71] In a nest series of porcata from Hamburg Farm, Costa Rica

(F. Nevermann leg.), some specimens have the costulation of

the posterodorsal alitrunk departing from a strictly longitudinal

pattern ;
in one specimen, the propodeal area is covered by a well-

developed whorl, approaching the condition as described by
Santschi for the magnifica types. The distinction between porcata
and magnifica is thus seriously weakened, and it may be that

these two names represent a single relict species now in the

process of being replaced by the centrifugally spreading relative,

G. pleurodon.

[72] G. pleurodon is closely allied to porcata, but is smaller.

It is widely distributed in the Amazon drainage. After examin-

ing the nidotype series from Bolivia of var. recta (USNM,
MCZ), assigned by Santschi to emeryi, as well as a series from

Yurac, 67 miles east of Tingo Maria, Peru (E. S. Ross and E. I.

Schliuger leg.), I believe that the characters upon which Santschi

differentiated pleurodon, emery i and recta are individual or allo-

metric variates that may be expected in almost any nest. Emery's
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female pleurodon was separated as vidua hy Santschi, but the

differences are only those one might expect between worker and
female of one species.

[73] Gnampfogenys rastrata group. This group is essentially

the old subgenus Parectatomma. There exist in this group many
uncertainties at the species level, due to the present scarcity of

material, to the fact that several names were based on single

specimens (and even these hardly adequately described), and to

the circumstance that females are mostly not yet properly associ-

ated with workers. Some species must remain in doubt for the

time being, but it seems wise here to review the material available

and outline the problems involved.

G. rastrata. The type (NM Vienna) is a winged female from

"Brasil/F. Sahib, [erg]." HL 0.90, HL plus closed mandibles

1.40, HW including compound eyes 0.92, HW without eyes 0.83

mm. About 24 or 25 costulae between compound eyes : 9-10

between frontal carinae. Mandibles as in mcnozzii and schuharti,

etc. (Fig. 16), masticatory border almost straight, feebly concave

in basal third, faintly convex in mid third, then feebly concave

again in apical third, showing a tendency toward the condition

in mediatrix; no defined denticulation. Dorsal costulation of

mandibles coarse, but not as bold as in scliuharti, shading off to a

shining, nearly smooth surface near the inner basal angle ;
costu-

lation replaced by a smooth surface with shallow punctures on

the apical third of the blade. Teeth of propodeum minute blunt

tubercles
;
coxal tooth short, triangular, as in schuharti w'orker

;

shape of petiolar node and its ventral process also very much
as in schuharti types, and like those of acideaticoxae. Costulae of

petiole longitudinal, diverging behind as seen from above
;
trans-

verse across anterior face of node. Color brownish red.

The worker from Alajuela, Costa Rica, determined by Emery
as "rostratum Mayr" can scarcely be the same as the rastrata

type from Emerj' 's account, and considering the remoteness of

the locality. For the present, I am unable to guess what Emery
had from Costa Rica (Emery, 1890a :41).

Wheeler (1925:5) determined some specimens collected by
Holmgren at Llinguipata, Peru, as rastrata, but I have examined
four of these specimens and found them to be the form described

by myself as Holcoponera mina, now placed in Gnaynptogenys

[46].
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A worker in the collection of Father Thomas Borgmeier, from
Nova Teutonia in southeastern Brazil, 300-500 m. altitude (F.

Plaumann leg.) is close to rastrata, and may actually be its

worker. HL 0.82, HW with compound eyes 0.86, HW without

eyes 0.83 mm., 27-28 costulae between compound eyes. Eyes
large. General habitus, mandibles, etc. about as expected for

worker of rastrata, as compared with the female type. Petiolar

node slightly but distinctly broader than long; costulae trans-

verse across the anterior face
;

as seen from above, costulae

longitudinal in the center, but around this concentrically circular,

with only 2-3 transverse at the posterodorsal border. The ventral

process is as in the type worker of G. menozzii, i.e., with concave

ventral border, rounded anterior corner, and acute posterior
corner. Color red-brown, head slightly darker than rest of body.
The variation in nodal sculpture and form of ventral process of

petiole may be normal for a single species ; only further material

will tell.

G. trigona. Emery described this form from a unique female

from Novo Friburgo, Santa Caterina, Brazil. The description is

in the form of a very brief comparison with triangularis Mayr;
the size is "a little smaller . . . L. 4.5 mm." Sculpture much
coarser than in triangularis ; antennae thicker and shorter, the

scape scarcely surpassing the occipital border. On the petiole,

the costulation is disposed in concentric, but transverse, arches.

Except for the transversely concentric petiolar costulation,

this characterization would match fairly well the type of

rastrata; however, the petiolar sculpture may possibly be vari-

able enough to include the rastrata and trigona patterns within

one species. Other specimens I have seen, determined as trigona
in various collections, are as large as or larger than triangularis,

and have coarse costulation, but this is concentric on the petiole

without being in the least transverse in orientation. I believe

that these large specimens, such as the worker from Corcovado,
discussed above [64], are probably not the true trigona.

I conclude for the jDresent that trigona may be the female of

the small species next described below, or else it is a synonym
of rastrata.
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Borgmeier Coll., Nr. 5756. Angra dos Reis, Rio de Janeiro

State, Brazil (Lopes et Lent leg.). Four workers: HL 0.74-0.76,

HW without compound eyes 0.69-0.73 mm., CI 93-96. Eyes large,

but only feebly convex. 24-28 costulae between eyes. Mandibles

as in rastrata tj^pe and the possible rastrata worker (Nova Teu-

tonia, see above), but costulation coarse and extending more

completely into basal corners. Propodeal teeth reduced to small

tubercles, inconspicuous alongside the larger, protruding,

obliquely-facing spiracles, just as in menozzii. Petiolar node

about as broad as long ;
costulae concentric, forming a trans-

versely elliptical pattern, variable in its center from specimen
to specimen. Ventral process of petiole of the menozzii type.

Teeth of posterior coxae shorter than in menozzii, but still digiti-

form or spiniform. Color red-brown. The total length of these

specimens varies from about 3.1 mm. to 3.5 mm., outstretched

with mandibles. This size is considerably less than the 4.5 mm.
measurement Emery gave for the trigona female, and Emery's
measurements usually fall under the ones I make on the same

specimens of other ant species. Nevertheless, the correspondence
of other characters, particularly the sculpture, with Emery's de-

scription, leaves the possibility open that Sample 5756 represents
the worker caste of trigona.

G. triangularis. Four workers from: Ipiranga, S. Paulo State,

Brazil (Luederwaldt leg.) ;
Tafi Viejo (F. Silvestri leg.) and

Tafecillo (N. Kusnezov leg.) in Tucuman, Argentina, measure

HL 1.14-1.21, HW 1.12-1.16, eyes excluded. The head is variable

in proportions, some specimens having the length slightly greater,

others the width (CI 94-102). Only slight variation in gauge and

density of costulation, from about 31 to about 35 costulae between

the compound eyes. Propodeal teeth small but distinct and acute.

Petiolar node varying from about as broad as long to distinctly

broader than long, as seen from above more or less transversely

costulate
;
sometimes only one or two transverse costulae in the

middle, surrounded by concentric, ellipsoidal pattern on a trans-

verse axis; sometimes the costulae transverse, meeting far down
the sides of the node in a V or U pattern. Ventral process of

petiole concave beneath, anterior corner rounded, posterior corner

subrectangular. Color red-brown to blackish. Forel's race

richteri reads like a common variant of triangularis, and it seems

likely that Forel misidentified typical triangularis.
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[74] Santschi's reichenspergeri is not a Heteroponera, to judge
from a type worker, several males and a dealate female received

from the Basel Museum and from Father Borgmeier. The frontal

carina is lacking, and habitus and sculpture clearly place the

species in Gnaynptogenys, among the species of which reichen-

spergeri seems nearest to relicta. However, reichenspergeri has a

well developed air of propodeal angles, and the striate sculpture
of the alitruncal dorsum is effaced medially in the worker

;
the

gastric sculpture is also largely effaced, broken up into short,

bilaterally oblique sections of striation or fine rugulation, with

large areas virtually smooth and definitely shining. The males

are blackish in color, and generally resemble the species formerly

placed in Ilolcoponera, but vein Rsf2*3 is present and situated

as in G. mordax (Brown and Nutting, 1950, PI. 8, fig. 5). The

eyes of the worker are minute but distinct, and the promesonotal
suture is cut through on the dorsum

;
the position of the metanotal

groove is indicated by a faint impressed line. The petiolar node

is anteroposteriorly compressed, and resembles those of relicta

and the former Spaniopone and Rhopaloponc species. EA^erything

considered, this aberrant Gyiamptogenys appears to be close to a

perfect intermediate species linking the old genera Gnampto-

genys, Spaniopone, Ilolcoponera and Rhopalopone.

[75] (/. rimulosa is known only from the vicinity of Rio de

Janeiro, where it is infrequently collected. Specimens sent by
Father Borgmeier under this name agree well enough with the

description.

[76] From the brief original characterization, qiiitcnsis is ap-

[jurently only a minor variant of tortuolosa, which is widespread
in Ecuador.

[77] Gnamptogenys semiferox sp. nov.

(Figure 14)

Holotype worker: TL 7.0, HL 1.43, HW (across eyes) 1.44,

HW (at anterior corners) 1.39, closed mandibles extend about

0.81 mm., WL 1.99, petiole L 0.74, greatest eye diameter 0.29,

scape L 1.11, absolute exposed length of left mandible 1.32; CI
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97. Differs from Gnampiogenys {-=Emeryella) schmitti workers
of about the same size in its narrower head; shorter, broader,

differently formed mandibles (Fig. 14) ;
and in the longer

petiolar node, which is a trifle longer than broad seen from
above. The median clypeal lobe is more prominent, and its an-

terior border is entire and evenly convex in outline. The sculp-
ture differs in a number of ways.
The costulation throughout, but particularly on the head and

pronotum, is finer, less uniform and even, less shining, and a

little less distinct. The interspersed punctation, very sparse and

insignificant in schmitti, is more abundant, coarser and con-

siderably more distinct in semiferox, especially on the head, but

it still does not interfere seriously wdth the regularity of the

costulation except in the areas just mesad of the compound eyes
and on the dorsolateral surfaces of the propodeum. The punc-
tures are mostly indistinctly bounded, but contain piligerous

tubercles. The dorsal face of the propodeum is longitudinally and

subvermiculately costulate (evenly and transversely in schmitti).

Color deep piceous, as in fully pigmented schmitti, appearing
black to the naked eye. The appendages are more reddish.

The holotype [MCZ] and two very similar paratypes [Coll.

Borgmeier, MCZ] all bear the same data : Mt. Diego de Ocampo,
3000-4000 feet altitude, Dominican Eepublic, July, 1938 (P. J.

Darlington leg.). Dr. Darlington tells me that the type locality

was chiefly rain forest in which small palms were prominent, but

that the land was being cleared for agriculture even at the time

of his visit.

In the development of the mandibles, semiferox is intermediate

between schmitti and hanksi on the one hand and mediatrix sp.

nov. on the other. In sculpture, semiferox is closest to schmitti,

but show's tendencies toward the irregular, coarse, partly reticu-

late or punctate sculpture even better developed in hanksi. In the

lack of a dorsal tooth on the posterior coxa, and in the smooth

postpetiolar sternum, schmitti and semiferox are alike and dis-

tinctive, but other Gnamptogenys lack the coxal armament, and

hanksi has a partly smooth postpetiolar sternum.
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[78] Gnamptogenys mediatrix sp. nov.

(Figure 15)

Holotypye worker : TL 5.4, HL 1.04, HW (across eyes) 1.13,

HW (near anterior corners) 1.08, closed mandibles extend about

0.53 mm., WL 1.64, petiole L 0.59, scape L 1.02, absolute exposed
L of left mandible 0.88

;
CI 104. Very similar except in size

and subfalcate form of mandible (Fig. 15) to G. acideaticoxae

and to me7iozzii and schubarti. Propodeal teeth short but sub-

acute
;
coxal teeth very slender, with feebly clavate apices. Petio-

lar node broader than long and very nearly as long as high, its

dorsal profile only feebly convex and only slightly higher pos-

teriorly than in front (similar in shape to that of aculeaticoxae) ;

anterior face steep, posterior face distinct and abruptly vertical

(not distinct from dorsal convexity in aculeaticoxae) . Subpeti-
olar process with both anterior and posterior free corners

rounded, the latter obtuse, oblique ventral margin very feebly
concave in outline, nearly straight (form of process as in schu-

barti types). Petiolar costulation predominantly transverse, as

in aculeaticoxae.

Eyes large, convex, their anterior margins about at midlength
of head. Costulation almost precisely as in aculeaticoxae samples
from British Guiana so far as density and direction are con-

cerned
;
26-28 costulae between the eyes. Mandibles costulate

on basal %, except near basal angles, where costulation becomes

finer and then obsolescent
; apical third of blade smooth, with

coarse piligerous punctures. Color piceous, with reddish tinge ;

appendages lighter, more yellowish.

Holotype and one very similar paratype [MCZ and Coll.

Borgmeier respectively] collected together at the present Belem
do Para, Brazil (Dr. Fred Baker leg.), presumably in the out-

skirts of the suburb of Souza (Mann, 1916:399).
Other paratypes are all from the environs of Rio de Janeiro

[Coll. Borgmeier, MCZ] : 3 workers from "Rio de Janeiro" and

one from the Jardim Botanico (H. Souza Lopes leg.) ;
one alate

female from Engenlio Novo (C. R. Goncalves). The workers vary
somewhat in size, the largest being about the same size as the

female in dimensions and proportions of the head. There is slight

variation in the density of costulation and in the shape of the
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subpetiolar process. The female is scarcely larger than the

largest worker, and the eyes are only a little greater in diameter.

HL 1.14, HW (near anterior corners) 1.21 mm. Forewing L
4.5 mm. Venation of typical Gnamptogenys pattern ;

Mf2 present
but very short. Petiolar node a trifle shorter and broader than

in the worker. CI 106.

[79] The material available to me, in conjunction with the dis-

cussions and figures of Santschi's 1929 revision, leads me to

consider the names provisionally synonymized as representing

parts of the continuous variation of one species. I have already
dis.iussed in general terms (Brown, 1957, pp. 489-490) the

difiiculties in Santschi's treatment of the variation of characters

like gauge and density of costulation, body color, development of

mesepisternal lobe or flange, and shape of ventral petiolar

process; these very difficulties are most exaggerated in his han-

dli)ig of striatula, hrasiUcnsis and relatives. From Santschi's

own data, it seems unlikely that the types he saw of striatula and

hrasiliensis can be different species. But it seems possible that

not all the infraspecific forms he described under hrasiliensis

also belong to the same species. Just wdiat constitute species sep-

arations between striatula, the form with nominal priority, and

other forms in or near this complex, we cannot yet say because

of the lack of sufficient material and the inadequacy of detail in

our knowledge of distributions of the various jDopulations. In

general, one might guess that most striatula-like specimens with

more than 30 costulae between the compound eyes are striatula

itself, while most with less than 30 are other, closely related

species. An indication that this is so may be furnished on

sympatric series from Agudos, S. Paulo State, Brazil (W. W.
Kempf leg.), one of which is finely costulate (ca. 40 costulae

between eyes) and has large eyes, while the other has smaller

eyes and about 26-28 costulae between them. This latter type
with coarser sculpture perhaps corresponds to the forms named

by Santschi as regularis, arcuata and rustica, from southern

Brazil and Paraguay, and may also be the same as the variant

simplicoides of hrasiliensis. At first view, there seems to be

intergradation between the coarse and fine sculpture types, but

this may be due in part to Santschi's inaccuracy in counting the
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costulae (his counts are sometimes grossly contradictory as be-

tween key and text). Other intergradation in costular density

may indicate that a character displacement situation exists be-

tween coarse and fine sculpture types when they occur sympatri-

cally. The value of the eye diameter as a character has not been

determined.

G. striatula is widespread in tropical South America, where

the subpetiolar process usually or always has two rather distinct,

subequal corners or lobes in its free portion. Specimens from

Venezuela and Colombia look like striatula, but have the poste-

rior corner or lobe much reduced, so that the process is more
or less triangular or forms a single lobe, the condition character-

istic of G. curtula [70]. The possibility should be entertained

for the time being that curtula is the geographical variant of

striatula in Central America and Mexico. In Costa Rica, there

is a counterpart of the rustica group of South America in

wheeleri, w^hich maintains itself distinct from the curtula of

Costa Rica in the form of the ventral process.

The relationship of striatula to wasma7ini cannot be decided

without more material
;
its node is rather thick and its ventral

process subtriaugular, so wasmanni seems to me to be closer to

2)leurodon.

The synonymy suggested and the opinions offered here con-

cerning species-level relationships are strictly to be considered

as "shooting from the hip," although it is felt that such treat-

ment is justified at this time as a small beginning at making the

necessary revision of the striatula group. It will perhaps be

worthwhile reemphasizing for the benefit of future revisers the

unreliability of one particular character given much weight by

previous authors dealing with "Holcopo7iera" species. I refer

to the mesepisterual lobe or flange. Not only is this structure

highly variable in single nest series, but it has been very loosely

dealt with by Santschi. Reviewing a substantial part of the

same material, including unique types, that Santschi used in

writing his revision of 1929, I have found that in several cases

his drawings or descriptions are unrepresentative. For instance,

his figure 19 shows the mesepisterual lobe of ivheeleri with a

small posterior portion that does not exist in the types ; actually,

it seems that Santschi was drawing a small ridge that traverses
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the sternum at this level, and which can be seen by focusing
down only slightly from the plane of the lobe. In other cases,
the "tooth" at the posterior end of the lobe proved to be a

stray bit of glue or dirt. In some series, the lobe was visible on

only one side of one specimen; in the other specimens it was
covered by glue or otherwise hidden. This means that Santschi 's

idea of the form and constancy of the lobe was usually drawn
from a small fraction of the actual specimens he saw.

[80] G. sirigaia is a small, coarsely sculptured forest species.
Wilson took it in rotten wood at Las Ilamacas, near Santiago
Tuxtla, Veracruz (tropical evergreen forest), and at Las Perlas,
near Orizaba, at about 2000 m. in Liquidamljar-'h.ovvibQwai forest.

C. and M. Goodnight took a specimen at about 1600 m. altitude

in a pine grove at Union Juarez, Chiapas.

[81] G. teffensis is a large species for which we now have quite
a few localities in the Amazon-Orinoco drainage, from the

Guianas to Bolivia. The color is variable, but is most often some
shade of ferruginous brown. The holotype of teffensis has been

compared directly with the type of var. concinna, and in my
opinion the two specimens fall within the normal variation of a

single species; the posterior tooth of the teffensis type's mese-

pisternal lobe proved to be only a piece of dirt adhering to the

lobe, and once cleaned, the lobe looks like that of concinna.

The very closely related nioelleri, with its color variant splen-

dens, has been recorded by specific locality only from the south-

eastern extremity of Brazil, particularly from Santa Caterina.

Mann's Madeira-Mamore record applies to teffensis. Actually,

teffensis and moelleri may be geographic strains of one species,

although the more slender funicular segments of moelleri still

seem to separate this form satisfactorily from teff'ensis, even

considering that the funicular segments of teffensis are variable

in thickness to some extent.

[82] G. sulcata is highly variable in color, and less so in density
and gauge of its costulate sculpture. The principal color of

worker and female ranges from uniform ferruginous (perhaps

usually in callows) to black. The head is always dark in adults
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near or past full coloration, and is piceous or black
;
the mandibles

are always pale yellowish. The MCZ now has a number of series

representing the stages of intergradation in both color and

sculpture, and I have matched the types of ypirangensis, hufonum
and var. nitens directly with these. Var. lineata has long been

considered only a color variant of sulcata, and this follows the

description well. Var. cearensis is described as a fine-sculpture

form, and the details fit MCZ specimens well enough.
A male from Barro Colorado in the Panama Canal Zone (N.

Banks leg.) is blackish in color, but has the pronotum a bright

contrasting ferruginous yellow in hue. It is about the right

size to fit workers of sulcata from the same locality, so I believe

that it may well be the corresponding sex of this species.

[83] Just as Wheeler puts it, the only important difference (size)

between the minor syntype series and the schmiiti workers taken

by Mann at Diquini, Haiti, is an "average" one. Differences

between Forel's type and later collections are not apparent from

Forel's description. Normal size variation is clearly great even

within single limited series. Internidal size and sculpture varia-

tion is stronger in this than in some other Gnamptogenys species,

but not as strong as, for instance, in mordax.

[84] Kennedy and Talbot (1939) claimed for the worker-female

of P. silaceum one-segmented maxillary palpi, but their figures

9, 10 and 12 show that these palpi have two segments— a flat-

tened apical one and a short basal one. The labial palpi were

depicted with two elongate segments. This pattern has been

found also in dissections of croceum and relictnm; the maxillary

palp of the former is shown in Figure 26. The arrangement of

the first and second segments, with the second segment attached

to the first by a slender lateral neck, holds through all of the

species for which palpi have been examined, and is apparently
characteristic of the genus.

Kratochvil (1944) shows the palpi of worker melinum (under
the name fialai) in his figures 2a, 2b, and these are like the

sample of perganclei I dissected, with a formula of 4, 3, the

apical segments being fairly elongate in form. The holotype of

stictum, viewed without dissection, shows three exposed segments
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for the maxillary palpus, the basal one evidently corresponding
well to the second segment of the foregoing species ;

from this, I

assume that sticfum has four-segmented maxillary palpi, although
the labial palpi of this species cannot be made out.

A single female of micrommatum dissected had two segments
in the labial palps, while the maxillary palps appeared to have

three segments on the right side, and two on the left. The two-

segmented palpus has resulted from what seems to be a fusion

of the basal segment with the slender basal neck of segment II.

This condition may be an anomaly for the species; only further

material will settle this.

According to Kennedy and Talbot {loc. cit.), the male of

silaceum has a formula of 4,2, but here again their figures show
that they did not count the small basal segment of the maxillary

palpus. The formula is actually 5,2 as interpreted from their

figures, and the second segment of the maxillary palpus is formed
in much the same way as in the worker and female. We should

expect that the formula for other species of Proceratium males is

ordinarily 5,3 or 5,2.

[85] The distinctions drawn between the southern European
mayri and the North African algiricum do not appear to be

very striking. I have not seen any North African specimens
referable to either species, but judging from the characters cited

in the literature, it would seem that algiricutn merely represents

geographical variation of the European species. Final decision

in this case must wait for critical comparison of the available

material.

[86] Dr. George Arnold has kindly sketched for me the type
worker of arnohli, and 1 have presented these drawings here

(Figs. 1, 34, 35) with the realization that they are perhaps not

strictly comparable with the remainder of the figures of the

genus given here. Undoubtedly Dr. Arnold and I have empha-
sized different points in a slightly different fashion, and, of

course, the scale is not the same.
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[87] P. californicum was described by Cook on the basis of a

male stated to have been taken by himself at Glenwood in the

Santa Cruz Mountains of coastal California. The description and

figure fit well enough a Proceratiiim, but of course so few males

are known in the genus that this stray specimen cannot easily be

compared with any other species. This is the only record of a

Proceratium from west of the Great Plains in North America

north of Mexico. The type locality is not an impossible one by

any means; undoubtedly the mountains of California still hold

some surprises for ant collectors. Nevertheless, it would be well

to confirm the presence of Proceratium in California through
further collections before this record is unreservedly accepted,

especially since other data in Cook's book is open to some ques-

tion (see reviews: Brown and Wilson, 1953; G. C. Wheeler,

1954; E. S. Ross, 1954).

[88] A series from the Cuernos Mts., near Dumaguete, Negros

Oriental, Philippines (J. W. Chapman leg.) fits the diagnosis

of carinifrons well enough. The relationship of this species to

longigaster needs investigation.

[89] This species, closely related to micrommatum, lacks the

median clypeal projection supposed to be characteristic of Sys-

phincta.

[90] 1 have examined a specimen of P. itoi through the courtesy

of Dr. K. Yasumatsu
;
this example is from Setagaya, Tokyo

(A. Haga leg.).

[91] Wilson has compared the type of lomhokense with Philip-

pine specimens of carinifrons; the latter are much smaller than

lomhokense— according to Wilson's rough guess, only about

1/4 the bulk of the lomhokense type.

[92] In the MCZ there is a dealate female of mancum from

Quirigua, Guatemala (W. M. Wheeler leg.) and a worker labeled

simply,
' '

Guatemala.
) )
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[93] Ixoger's description of micrommatuni was good for its time,

and from certain aberrant features mentioned, especially the

contiguous frontal carinae, its identity seems assured with speci-

mens from tlie following localities : Barro Colorado I., Canal

Zone (N. A. Weber leg.) ;
the cavernicola type, from Cliilibrillo

Caves, Panama; from Soledad, Las Villas Prov., Cuba (H. B.

Mills leg.) ; Chichicastle, Tabasco (F. Bonet leg.) ;
and Pueblo

Nuevo, near Tetzonapa, Veracruz, Mexico (E. 0. Wilson leg.).

S. micrommatum is apparently widespread but rare in circum-

Caribbean lands. With the exception of the cavernicola type, the

above specimens were all taken in soil-cover berlesates. Borg-
meier (1957 :118) has recently dealt fully with P. micrommatum ;

he concurs in synonymizing cavernicola.

[94] When Koger first described melinuni from specimens in the

Berlin Museum, he recorded them as having come from "Caro-

lina," mentioning that they were "with" the specimens he made
the types of P. croceum. In view of other evidence, it seems

possible that the association of melinum and croceum specimens
in the Berlin Museum may have been the reason why both of these

species have been considered to be North American since Roger's
time. The record might have come under serious doubt had not

Wheeler (1905) reported P. melinum (as Sysphincta melina)
from the collections of P. J. Schmitt, made in southwestern

Pennsylvania; this Pennsylvania record has been repeated since

(e.g., Creighton, 1950 :42), but without anyone's having reviewed

the specimens upon which the report was based. I have tried to

locate the relevant specimens in all the major collections in the

United States and Europe, as well as in Schmitt 's collection, now
at St. Vincent Archabbey, near Latrobe, Pennsylvania, but the

only species I could find collected by Schmitt were silaceum and

pergandei (among Pennsylvania-collected material). In view

of the fact that Wlieeler did not mention directly any specimens
that he had examined and determined as melinum, and since no

specimens can be found corresponding to this record, the record

is open to question. To my knowledge, no one has taken melinum
in North America for about a century. Of course, such negative
evidence must not be over-emphasized ;

after all, Discothyrea
testacea Roger, described from the same general area, has now
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been rediscovered in the southeastern U. S. [103].

However, there is other evidence to be considered. Melinum

belongs to a group not otherwise known from North America, but

which is widespread in temperate Eurasia. In 1895, Emery pub-
lished reasonably good figures of all castes of melinum from

the types, and careful examination of these figures reveals no

significant difference between the types and the species described

by Forel in 1886, and later by Emery himself, as europaea. In

my opinion, melinum and europaea represent one and the

same species, regardless of where their types came from. Of

course, I consider it most likely that the melinum types really

were collected in Europe, and I do not believe the species occurs

naturally in the United States. In view of the greater familiarity

of the name europaea, it might seem best to attempt to conserve

it despite the priority of melinum. However, the best characteri-

zation of the species up to recent times was that of Emery under
the name melinum (1895a), and the name melinum has been

used in numerous publications since. In this case, I favor the

prior name.

The other melinum group members are itoi of Japan, fialai of

central Europe, and rossica of southern Russia. The last two

seem to me to be slight geographical variants of melinum that

are not worth formal names. The characterizations are based on

scanty material, and little allowance is made for normal variation

within series of "typical" melinum, which includes specimens
with more convex alitruncal profiles approaching the condition

as described and figured for fialai and rossica. Kratochvil shows

clearly that in fialai the palpal formula is 4,3, probably the same
for all melinum. I have examined a fialai eutopotype or paratype

through the kindness of Dr. K. Samsinak.

[95] From Santschi's characterizations of numidicum and nor-

mandi, it is not clear that the differences between them are

worth species separation. I have not seen any North African

material myself, but Wilson has kindly compared for me a

specimen in the MCZ Collections (ex Finzi Coll.) from Tirana,
Albania (Ravasini and Lona leg.), with a numidicum type in

the Emery Collection at Genoa. Wilson states that the type has

more abundant erect hairs on head and alitrunk than does the
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Albanian specimen, a point which apparently also is supposed
to distinguish numidicum from normandi. Probably future

study will show that normandi represents only slight individual

or internidal variation within one species, numidicum. The
Albanian record is, I believe, the first from Europe for this

species, and represents a very considerable range extension
;
older

records are all North African.

[96] A specimen taken by "Wilson in a mixture of rotten wood

chips and soil between the buttresses of a rain forest tree at

Tumnang, Mongi Watershed, 1500 m., Huon Peninsula, New
Guinea, agrees well with Emery's description and with a type
of Donisthorpe's Ponera caeca (nee Ponera coeca Santschi) that

was compared directly, courtesy of Dr. E. S. Koss of the

California Academy of Sciences. The type of Donisthorpe's

species came from Maffin Bay, New Guinea.

A single specimen taken in rotten wood in rain forest at

Malanda, 800 m., northern Queensland (W. L. Brown leg.),

is similar to the Tumnang specimen in size and in its weak, more
or less shining sculpture, but has the propodevim gently rounded

into the declivity as seen from the side, with only the most obtuse

trace of angulation ;
the color is also lighter, but color means

little in this genus.
Another Proceratium worker was taken by myself in a small

rotten log on the floor of second-growth. Eucalyptus gigas-dom-
inated rain forest on the summit of Tamborine Mt., southeastern

Queensland, at about 600 m. altitude. The Tamborine worker

may well belong to a species apart from papuanum, for it is

slightly larger than the Tumnang and Malanda specimens, and
a little more robust in body build

;
the petiolar node is slightly

lower and thicker, and the sculpture is definitely rougher and

opaque over the head and alitrunk, subopaque over the post-

petiole. I do not find it expedient to describe a new species from
a unique worker in such a tightly-related and little-known group
of the genus at this time. However, wdth the description of P.

stictum sp. u. below [99] added to the above records, it is clear

for the first time that Proceratium is represented rather well in

eastern Australia, nearly or quite south to New South Wales,
and that at least two, and possibly even three, species are included

in the fauna.
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[97] Several workers of pergandei were found by myself under
a rook in rich mesophytic forest on Great Blue Hill, Milton,

Massachusetts, the most northeasterly record for the species

yet known. These workers were confined in a plaster nest for

tw'o weeks, but could not be induced to feed on various dissected

fresh insects offered them
; they finally died one at a time. Dr.

Wilson tells me that Mr. D. W. Pfitzer of the University of Ten-

nessee once told him that he had observed workers of pergandei
clustered around a spider egg-case, into which they appeared to

be trying to bite their way.

[98] P. silaceum is the common species of the genus in North

America. Wilson and I have found it feeding on spider and other

arthropod eggs in nature, and have maintained it on spider eggs
almost exclusively for weeks in the artificial nest. When w^ell

supplied with spider eggs, it will have nothing to do with other

insect remains, including eggs, larvae or pupae of other ant

species, upon which the related species crocemn was fed by
Haskins (1930). In both natural and artificial nests so far ex-

amined, the silaceum workers tend to store more eggs than they
will immediately need. P. silaceum ranges northward as far as

Lexington and Woburn, Massachusetts, where I have found it

extremely rare, nesting under stones. It nests under stones also

in moist, wooded hilly sections of eastern Pennsylvania, but in

the adjacent lowlands and pine barrens along the Delaware

River and in New Jersey, the nests are almost invariably in rotten

logs or stumps.
The synonymy of silaceum, long a source of confusion, was

settled by Creighton in his penetrating study of 1950 (pp. 36-40) ;

his conclusions are followed here.

[99] Proceratium stictum sp. nov.

(Figures 45, 46)

Holotype worker: TL (to posterior curve of second gastric

segment') 4.7, HL 1.08, HW 0.97, WL (with cervix) 1.48 mm.;
CI 90. The general form of the head and body is shown in

Figures 45 and 46. Notable is the broad clypeus, separated from

the remainder of the cranium by a reasonably distinct suture,
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and not markedly tilted from the horizontal position. The broad

median lobe is bicarinate, the space between the carinae concave

and emarginate at the anterior border; this broad lobe corre-

sponds to the much more strongly reduced median process in the

pergayidci and melinum group workers and females, and it may
well be the homologue of the various modifications of the bicari-

nate or bidentate clypeus as found in Monomorium and many other

myrmicine genera. Maxillary palpi with at least three segments

(probably four) ;
labial palpi not seen. Antennae 12-segmented,

gently incrassate toward apex, not forming a distinct club, but

the apical segment much longer and thicker than the rest.

Figures 45 and 46. Proceratiiim stictum sp. nov., holotypc worker. Fig. 45,

lateral view of head and body. Fig. 46, full-face view of head. Drawings by

Dr. F. Y. Cheng.

Mandibles triangular, with oblique apical (masticatory) mar-

gins set with four coarse teeth counting the blunt basal angle.

Eyes distinct but small,' each with a single clear, convex facet,

placed a little anterior to the cephalic midlength.
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Alitrunk stout, compact, convex above, without traces of

dorsal transverse sutures, seen from above broadest across the

humeri. Propodeal teeth short but prominently projecting, dorso-

ventrally flattened and with upturned apices. Propodeal de-

clivity short and broad, not margined above or on sides between

upper and lower (metapleural) teeth; the latter teeth broad,

laterally compressed, subtriangular. Petiolar node low and

paniform; seen from above slightly but distinctly longer than

broad and very slightly narrowed in the anterior half, suggesting

incipient formation of a peduncle ;
node anteriorly squarely

truncate, with prominent anterodorsal angles opposing the mesial

surfaces of the lower propodeal teeth
; upper nodal surface evenly

convex in both directions
;
ventral appendage divided into three

small, acute teeth.

Basic sculpture of head, alitrunk, petiole and postpetiole

densely and irregularly rugulose and with numerous well-spaced,

narrow, but deepset punctures with central tubercles at their

bottoms, this sculpture boldest on the petiole. Cephalic dorsum
inside the eye with punctures indistinct, but the rugules more
linear and running obliquely posterolaterad from the region
of the antennal insertions; vertex with transverse rugulation.

Cervical dorsum and lower propodeal declivity smooth and shin-

ing; first gastric segment also smooth and shining, but abund-

antly sown with small, distinct punctulae. Clypeus very finely

rugulose. Mandibles very strongly striate up to apices, which

are smooth, their bases with elongate punctures between striae.

Legs and antennae very finely and densely punctulate, sub-

opaque. (Legs stout, middle and posterior tibiae each with a

single broadly pectinate spur ;
tarsal claws moderately well

developed, simple, as in other Proceratium species.)

Pilosity fine and erect, moderately long and abundant, dis-

tributed evenly over the entire body, including mandibles, an-

tennae, legs and gula. Pubescence fine, dense, suberect to sub-

reclinate, but not hiding sculpture. Color rich ferruginous red;

appendages, mandibles and apical segments of gaster yellowish-

ferruginous.

Holotype [MCZ] a unique worker taken at Kuranda, northern

Queensland, Australia, in a rotten log in heavy rain forest at an

altitude of about 370 m., November 1, 1950 (W. L. Brown).
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This species is abundantly distinct from the members of the

pergandei and micrommatiim groups, to which it is most similar.

The broad median clypeal lobe, the form of the propodeum and
its teeth, and the low, elongate petiolar node are key characters,
all of which seem to be near the generalized type of the genus.
The single-facetted eyes and solidly fused alitrunk are, however,
as specialized as these structures ever become within the genas,

except that the single facet of the eye, while hyaline, is some-

what larger than the eyes in some other species. It would be most

interesting to see the winged sexes and the larva of this appar-
ently very primitive Proceratium.

[100] The holotype of P. ioscliii has been examined through the

kindness of Prof. Athos Goidanich. I have drawn the middle
front section of the head (Fig. 25) and the petiolar node and

adjacent segments (Fig. 30) from the holotype; the difference

between my figure of the node and Consani 's figure 1, no. 2, may
be explained by the fact that Consani included in his drawing a

large piece of dirt that adhered to the apex of the node and was
matted in the hair, appearing to be a part of the node itself.

[101] The four species described from southern Australia are

bidens, crassicornis, leae and turtoni. I have collected workers
that compare well with the types of turtoni in the National

Museum at Melbourne
;
these specimens come from the Dande-

nong and Warburtou Ranges to the east of Melbourne, where the

species is fairly common in the fern gullies as well as under stones

in grassy-floored sclerophyll forest at 600-700 m. on the Dande-

nong summits. I am unable to separate this species, which varies

somewhat in color of integument in the queens, from the type
of leae, and I think that further study may prove them synony-
mous. The type of bidens in the MCZ is a large, dark-colored

worker with fairly prominent propodeal angles or teeth that are

directed obliquely upward, in this differing from the workers of

turtoni I have seen. The bidens type, however, has a very faint

trace left of the promesonotal suture across the alitruncal dorsum,
and therefore it could be an ergatoid female. Thus, its specific

identity with turtoni or leae, or with both, is not ruled out. The

species crassicornis, retaken by W. M. Wheeler at Margaret
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River in southwestern Australia, is smaller than turtoni, and,
at least in the series before me, has eight-segmented antennae.

Clark states that the antennae of his types had nine segments,
but his figure 4 shows ten segments, indicating that he really
did not have a clear count of the segments. The propodeal angles
of crassicornis workers are also more prominent than are those

of turtoni.

Clark told me personally in 1950 that he thought turto7ii and
leae were probably synonyms. The original collector of hidens,

Mr. F. E. Wilson, informed me in a conversation that the real

type locality of this species was Cement Creek, at about 700 m.

altitude, and some miles up into the Warburton Range, away
from the town of Warburton.

In addition to the species already discussed, I have found
what appears to be another distinct species at One Tree Hill in

the Dandenong Range, east of Melbourne. This species is smaller

than turtoni, has less noticeable pubescence and more distinct

propodeal angles, and has seven-segmented antennae (two worker

specimens, antennae on both sides counted). I have considered

that these differences might be due to allometry within a single

species, and continuing to take allometry into account, it seems

best to wait until all of the available Australian Discotliyrea ma-
terial can be examined in one place before attempting to decide

the status of the seven-segmented variant. Most of this material,

including some belonging to the MCZ, is still with the Clark

Collection at Canberra.

[102] The African species of Discotliyrea fall into two groups:
those with the clypeo-frontal fusion process flat-topped and
broad (Fig. 48) — ociilata, sculptior and mixta; and those in

which the process forms a simple convex or angular vertical plate—
traegaordhi, hcwitti, poiveri and patrizii. In the first group,

mixta is distinct by the characters mentioned in the description

[105]. Santschi's scidptior, described as a variety of oculata, may
in fact be no more than a variant of that species. I have not seen

the types of either oculata or sculptior, although I have seen a

single worker collected by N. A. Weber in Kenya that in most

respects answers to the ocidata description, except that the

eyes have less than 30 facets.
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In the second group, the species are apparently all very close,

and they may, in fact, represent only a single species. D. poweri.
with its twelve-segmented antennae, seems the most distinctive

form, and possibly it is really distinct. Antennal segmentation
is particularly dangerous to use as a species character in this

group, since Santschi, in his original description of tracgaordhi,
mentioned that segmentation varied between eight and nine in

this species, and he later admitted that he had seen balsam prep-
arations of the same species with only six segments, "the others

more or less fused and indefinable," according to Bruch (1919:

400). The statement of Weber (1949 :3) in differentiating patrizii

is accordingly of little value
;
he states,

' ' The eight-segmented
antennae separate this species from nine-segmented hewitti

Arnold, ocidafa Emery, and traegaordhi Emery [sic], as does

also the smaller size. The lobate fused frontal carinae of hewiffi

are produced as a triangular plate.
' '

Santschi gave as the original

measurement for traegaordhi worker, "Long. 1,5 mill.," while

Weber giA^es 1.6 mm. as the length of his patrizii worker, so

Weber's "smaller size" does not hold, from this information.

D. hewitti differs from traegaordhi only in characters that usually
differ between female and worker castes of the same species, so

far as their respective descriptions go, so we cannot tell whether

they are really distinct or not. The fronto-clypeal plate of these

species is probably not so different as the characterizations indi-

cate
;
the posterodorsal margin is probably always nearly straight

and steep, while the anterior margin is broadly rounded. The

plate could therefore be variously described as convex, rounded,
or even "triangular," according to what feature of the outline

is stressed. I have two workers that belong to this complex,
which I shall call D. traegaordhi at least provisionally, from

Ebolowe, Cameroons (A. I. Good).

[i03] The New World species so far described number eight,

seven of which are keyed by Borgmeier (1949:205) ;
the eighth

species was added by Borgmeier (1954:191) ;
see also Borgmeier

1957:122. Smith and Wing (1954) have redescribed and dis-

cussed the type of the genus, D. testacea, from southeastern North

America. Some of the species are described only from females,

others only from workers, and the total material so far placed
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under study is so small that the present arrangement cannot be

considered close to final. In separating the species, too much
reliance has been placed on antennal segmentation counts, which

may be unstable in single species here as elsewhere
;
the compara-

tive statements on total length are also suspect, because measure-

ments of ants this small have been notoriously inaccurate, due to

lack of standardization as well as to poor optical aids. Perhaps
four to six good species are represented. A definitive study must
await more material and re-examination of the types. One addi-

tional word of warning should be heeded in studying Discothyrea

species, particularly the New World forms : it is entirely possible

that some forms now established in the Americas are tramps

originating in Africa or Asia. This possibility makes it impera-
tive that the Old World forms all be duly considered in any New
World study of the genus.

[104] D. remmgtoni was described from a single worker from

near La Foa, New Caledonia. Wilson has since collected two

unique workers of this species or near it; one of these is larger

than the type, the other is smaller; the larger specimen has the

head as well as the alitrunk dark brown, while in the smaller

one, the head is yellow and the alitrunk ferruginous. These

specimens also show variation in the convexity of the alitruncal

profile, and in the thickness and height of the petiolar node.

They may or may not belong to the same species as remingtoni;
with such limited material, it is impossible to decide. The larger

specimen comes from Ciu, near Mt. Canala, 300 m., rain forest

soil cover berlesate
;
the smaller worker is from Mt. Mou, at about

180 m., both localities in New Caledonia.

Another, much larger Discothyrea was taken by N. L. H.

Krauss at an unspecified locality in southeastern New Caledonia

(southeast of Noumea) ;
this individual is 2-3 times the bulk of

the workers, and has a faint sutural line behind the pronotum,

indicating that it may be an ergatoid female. The eyes are larger,

and the sculpture of the head is coarsely but shallowly punctate,

with coriaceous intervals, the whole surface virtually opaque.
This may be the ergatogyne of remingtoni, but if so, the caste

differences are unusually strong in this species.



BROWN : ANT TRIBE ECTATOMMINI 343

[105] DiSCOTHYREA MIXTA sp. nOV.

(Figures 47, 48)

Ilolotype worker: TL 2.4, HL (without mandibles) 0.66, HW
0.59, WL 0.61, scape L 0.43, funiculus L 0.52 mm. Form of head

and body shown in Figures 47 and 48. Similar to the species

D. velutina, D. hryanti and D. oculata, particularly the last,

but smaller in size and with smaller compound eyes. Funiculus

Figures 47 and 48. Discothyrea mixta sp. nov., paratype worker. Fig. 47,

lateral view of head and body. Fig. 48, full-face view of head.

10-segmented, as determined from examination of two funiculi

under compound microscope ;
median segments extremely short,

not distinct on the intact specimen as viewed with reflected light.
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Frontoclypeal platform narrower than in oculata, with slightly

raised borders. Depressed scrobal areas distinct. Palpal seg-

mentation undetermined. Propodeum concave, with a sharp
concave margin above joining the propodeal angles, which are

subrectangular as seen from above, though acute and dorsally
inclined as seen from the side. Petiole thick disciform, as seen

from above, truncate anteriorly and posterodorsal border without

a distinct tooth or process. Postpetiole longer than broad, ovoid

as seen from above, much larger than the succeeding segment.
Head and body densely and rather coarsely punctulate, the

punctulae nearly or quite contiguous, but becoming a bit more

spaced on the gaster. Scrobal depressions indistinctly and finely

transversely striolate, becoming smooth and shining mesad.

Mandibles and appendages very finely and superficially punctu-
late. Integument generally opaque, except for shining bottoms

of scrobes and parts of the gastric dorsum, which are feebly shin-

ing in some lights.

Body, including mandibles and appendages, covered with

dense, fine, very short, whitish decumbent pubescence, becoming
more nearly erect on alitrunk, and obliterated from the shining

parts of the scrobes.

Color medium ferruginous, appendages more yellowish.

Holotype [MCZ] one of five workers taken together at Bolahun,
Liberia (J. C. Bequaert leg.). Paratypes [MCZ, USNM]
are the four workers taken with the holotype, one of which

has now been destroyed during the course of dissection. Varying
only slightly in size, and scarcely at all in form, from the

holotype. In the smallest workers (HL 0.63 mm.) the head tends

to be a little narrower in proportion to its length, and the sides

of the head may be a trifle more nearly straight. In some speci-

mens, the occipital margin is a little straighter than as shown in

the figure. Color varies from yellowish ferruginous to medium

ferruginous. The lighter specimens show a more or less distinct

pair of brownish-tinged longitudinal bands on the gastric dor-

sum
;
these may be internal structures showing through the

integument.
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No. 6 — The Spider Subfamily Cluhioninae of the United States,

Canada and Alaska (Araneae: CluhionidaeY

By Robert J. Edwards

Introduction. The subfamily Clubioninae has been in a state

of confusion for some time, and little has been done to rectify

this condition except for the fine paper by Gertsch (1941, Amer.
Mus. Novitates, no. 1148) on the ahhotii group of the genus
Clul)iona. Many of tlie original descriptions and figures are of

no diagnostic value.

During this study it became evident that common and widely
distributed species have subspecies. Lack of sufficient material

prevented a careful study of these.

Acknowledgments. This study was conducted in the zoologi-

cal laboratories of the University of Rochester under the super-
vision of the late Dr. S. C. Bishop, to M'hom I am greatly indebted

for his constant interest, helpful advice and criticism. I am
especially grateful to Dr. W. J. Gertsch of the American Museum
of Natural History, and to the late Miss E. B. Bryant of the

Museum of Comparative Zoology, for the use of the very
extensive collections at those institutions and for very valuable

suggestions and information. Large collections w'ere also made
available for study through the courtesy of Dr. H. K. Wallace,

University of Florida; Mr. T. Kurata, Royal Ontario Museum
of Zoology ;

and Dr. H. Dietrich, Cornell University. All figures

were drawn by Miss Carolyn Fallon, former staff artist for the

Department of Zoology at the University of Rochester.

1 This thesis was submitted, in partial fulfillment for the degree of Doctor of

Philosophy, to the faculty of the University of Rochester in May 19.51. Since it

remained unpublished, I received permission from the author to prepare it for

publication. It was rewritten, shortened, and keys to the females of the genus
Cluhiona, and plates of the cleared epigyna were added. I want to express my
thanlis for the help of Prof. K. Cooper ; to the edit<jrs of the American Midland
Naturalist for providing engravings they had made before they knew the paper
could not be published there ; to Dr. W. J. Gertsch for his valuable suggestions
and help in bringing the paper up to date, and reading the revised version : to the
.J. H. Emerton Legacy for providing funds for publishing the manuscript ;

to

Mrs. Lorna R. Levi for help in making a key to the females ; to Mr. R. X.
Schick for providing some California specimens. Complete descriptions, addi-
tional measurements and collecting data can be found in the original thesis

deposited in the University of Rochester library. The extensive bibliography was
omitted and references to the two recent catalogs on spiders have been added.
Some misprints have been corrected and a few records were added.— Herbert W. Levi
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Methods. Where large numbers of specimens were available,

at least twenty mature individuals of each sex were measured
for length ;

with fewer, all specimens were measured. The

average length for each species was determined, as well as the

extremes for the specimens at hand. For the rest of the measure-

ments, individuals were selected which w^ere as close as possible
to the average length. In determining the length of a specimen,
the distance between the anterior edge of the clypeus and the tip

of the anal tubercle was measured.

An asterisk placed before a record indicates that it w^as taken

from literature. Illustrations were made with a camera lucida,

and are not to scale.

Clubionidae

Characteristics. As in the Thomisidae and Heteropodidae,
clubionid species have eight eyes in two rows, and tarsi with two
terminal claws. These spiders differ from those of the two

aforementioned families in body form and in that the legs are

not laterigrade. They differ further from the Thomisidae in the

possession of a distinct, toothed lower margin of the furrow
of the chelicerae. The truncate end of the endite is furnished

with a scopula, and the tarsi are usually furnished with bundles

of complex terminal tenent hairs. The clubionids have contiguous
fore spinnerets, while those of the related family Gnaphosidae
are widely separated.

Suhfajnilies. The four subfamilies are difficult to separate with

a key. In the Clubioninae, the labium is usually much longer
than wide and extends beyond the middle of the endites where-

as in the closely related Liocraninae, the labium is not at all

or just barely longer than wide and does not extend beyond
the middle of the endites. The Clubioninae have the endites

narrower at the middle than at the apex, a characteristic which

aids in separating them from the Liocraninae. The Micarinae and
Corinninae are readily separated from the Clubioninae in that

the apical segment of the posterior spinnerets is always very

short, flattened or rounded and usually very indistinct, whereas

in the Clubioninae, this structure is conical and always distinct.
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Clubioninae

Characteristics. In addition to the characters mentioned above,
the margins of the chelicerae are oblique, and all tarsal claws

are pectinate in a single row. The female palpus is armed with

a single claw. The tarsi are all furnished with bundles of

terminal tenent hairs, forming conspicuous cushions beneath
the tarsi in the common light-colored species.

There is little difference between the sexes. The males are

usually slightly smaller, often with longer and more attenuated

chelicerae, somewhat longer and more noticeably spinose legs,

and somewhat narrower pars cephalica.
Natural History. All Clubioninae build flat tubular silken

retreats on plants, in rolled leaves, on the ground, under stones

or rubbish or in moss. Most species are nocturnal, hiding in their

nests during the day, hunting and foraging at night. Mating
occurs in the retreat where the egg cocoons are kept, the female

usually guarding them. In mating, these spiders usually assume
the following position : male right side up with the ventral

surface of the cephalothorax resting on the dorsum of the

cephalothorax of the female, the male facing the posterior end

of the female. The male uses the first three pairs of legs to grasp
the female around the abdomen and legs, the last pair of legs

resting on the ground. The male transfers the sperm by extend-

ing the palps around the sides of the female's abdomen at the

anterior end. In Chiracanthium the mating position is as

follows : the female hangs head down from the nest, the male

takes up a position under her, facing so that their ventral surfaces

are opposed. The male grasps the female with the first two pairs
of legs and transfers sperm to the sperm duct openings of the

female by means of the palpi.

Key to Genera

1. Median groove present on thorax 2

1. No median groove present on thorax Chiracanthium

2. Posterior row of eyes straight or slightly proeurved 3

2. Posterior row of eyes obviously recurved Lauricius

3. Anterior median eyes much larger than anterior laterals . . Strotarchus

3. Anterior median eyes at most slightly larger than anterior laterals .4
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4. First femur with one distal prolateral spine; dorsum of abdomen pale

yellow-brown to red-brown Cluhiona

4. First femur with two distal prolateral spines; dorsum of abdomen pale

gray to yellow-gray, usually with dark gray stripes and spots

Cluhicmoules

Chiracanthium C. Koch

Cheiracanthium C. Koch, 1839, Die Arachniden, vol. 6, p. 9. Type species:

C. punctorium (Villers).

Description. Carapace without median thoracic groove. Eyes

subequal in size. Posterior median eyes farther from laterals

than from each other. Chelicerae long and powerful, armed

with three contiguous teeth on lower furrow. Leg length 1,4,2,3.

Cymbium of male with a slender process directed backward ;
this

process varying in length even in the same species. Coloration

pale without conspicuous markings.

Natural History. Nocturnal in habit; during the day they

are found in their silken tube retreats on brush and low vegeta-

tion.

Misplaced species. Chiracanthium falculum Chamberlin, 1925,

is Aysha velox (Becker).

Key to Males

1. Tibia of palpus with two rather short apophyses, one dorsal, the other

retrolateral in position. (Fig. 7 )
C. mildei

1. Tibia of palpus with a single lung, retrolateral apophysis. (Fig. 10)

C. inchiiiuin

Key to Females

1. Epigynum a simple oval depression (Fig. 13) C. inclustim

1. Epigynum with a dark, sclerotized transverse bar, laterad of which

are kidney-shaped dark areas (Fig. 14) C mildcl

Chiracanthium inclusum (Hentz)

Figures 10-13, 17, 202

Cluhiona inclusa Hentz, 1847, Jour. Boston Soc. Xat. Hist., vol. 5, p. 451,

pi. 23, fig. 18. (Types from "South Carolina, North Carolina, etc."

lost.)
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Chiracanihium viride Einertoii, 1890, Trans. Connecticut Acad. Sei., a'oI. 8,

p. 184, pi. 0, fig. 12 ( (5 type from Saugus, Massachusetts, in the

Museum of Comparative Zoology.)

Cheiracanthium incliisum, Roewer, 1955, Katalog der Arancae, vol. 2a, p. 488.

Chiracnnthiwm iiiclxstim, Bonnet, 1956, Bibliographia Araneorum, vol. 2, p.

1057.

Measurements. Female: Length: 4.80-9.24 mm.; average 7.20

mm. Carapace 3.12 mm. long, 2.28 mm. wide. First femur, 3.48

mm.; patella, 1.20 mm.; tibia 3.00 mm.; metatarsus, 2.94 mm.;
tarsus, 1.32 mm. Fourth femur, 3.12 mm.; patella, 1.20 mm.;
tibia, 2.10 mm.

; metatarsus, 2.70 mm.
; tarsus, 0.86 mm.

Male: Length, 4.08-7.56 mm.; average 5.76 mm. Carapace
2.52 mm. long, 1.86 mm. wide. First femur, 4.08 mm.

; patella,

1.20 mm.
;
tibia 4.08 mm.

; metatarsus, 4.20 mm.
; tarsus, 1.68 mm.

Fourth femur, 3.24 mm.
; patella, 1.02 mm.

; tibia, 2.64 mm.
;

metatarsus, 3.72 mm.
; tarsus, 1.10 mm.

Structure. Median eyes separated by one diameter, the same
distance or less from the equal-sized laterals. The second row

straight to weakly procurved, medians separated by twice their

diameter, same distance from subequal laterals in the female,
three-fourths as far in the male.

Natural History. This is the most common member of the

Clubioninae in the region. This species has been collected on

shrubs and low vegetation in woods which fringe streams and
in moist woods. Chiracanthium incUisuni overwinters mainly in

the penultimate instar, maturing in May and June. Adults have

been found hibernating under leaves and debris on the ground.
The non-agglutinate eggs are laid in a loose mass and are covered

only wdth a thin coat of loosely spun silk as in Strotarchus. A
female encased in a cocoon with her egg sac was collected in

New Jersey on August 18. The egg sac was spherical, measuring
6.70 mm. in diameter, and contained 112 pale yellow, spherical

eggs, each measuring about 1.08 mm. in diameter. Another
female was collected in a nursery composed of a folded blade

of a broad-leafed grass, on August 17, in Florida. With the

female were found 34 spiderlings.

Distribution. All but the most northern parts of the United

States
;
Mexico and West Indies, South America.
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Records. Alabama: Grove Hill; Moundsville; Birmingham
Auburn

;
Clearcreek

;
Pea Riv. Project ;

Silver Hill. Arizotia

Mount Lemmon; Elgin; Flagstaff; Sabino Canyon; Tucson
*Grand Canyon; *Bright Angel; Prescott. Arkansas: Hope
Washington Co. California: Santa Barbara; *BerkeIey ;

Fresno

Los Angeles Co.
;
*Paint Seer, *Live Oak Park ; *Mill Valley

*Claremont
;
Los Angeles ;

Yosemite Natl. Pk.
;
Felton ;

Fort

Seward; Tracey; Castro Valley; Riverside; Needles. Colorado:

Cameron. Connecticut: *Bethauy; *Cheshire; *Colchester;

*Killing\^^orth ;
*New Haven

;
Northford

;
*South Meriden

;
*Vol-

untown. *District of Colunihia. Florida: *Runnymede ;
*Punta

Gorda
;
*Altoona

; *Enterprise ;
*Miami

;
*'Winter Park

;
nr. Old-

town
; Big Tree, nr. Longwood ;

Gainesville
;
Ocala

;
Dade Co.

;

Olney ;
Lake Placid

;
Arcadia

;
Indian Town

;
nr. Sarasota

;
Lido

Key, Sarasota
; Okeechobee, Titusville

;
Orlando

;
Sanford

;
Lake

City; Naples; Tamiami Trail, Pinecrest; Clearwater; MacDill

Field, Archbold Biol. Sta.
;

Sebastian
;

Tallahassee
;
Wakulla

Springs. Georgia: Waycross; Thomasville; *Sardes to Waynes-
boro; *Burke County; *E. and W. of Sylvania; Okefenokee

Swamp ;
*Gainesville

;
*W. of Athens

;
*S. of Lake Park. Illinois:

*Waukegan; Kankakee Co.; Pulaski Co. Indiana: *Vincennes.

Louisiana: Shreveport; Kisatchie Natl. For.; Sorrento; East

Baton Rouge Par.
;
Lake Charles

;
Tallulah

;
*Baton Rouge.

Maryland: Wicomico Co. *Prince Georges Co. Massachusetts:

*Nantucket; *Blue Hill; *Sharon; *Charlestown; *Hyde Park;

*Dedham; *Saugus. Michigan: Sanford. Mississippi: E. of

Morton
;
Centerville

; Agricultural College ; Holly Springs ;
Luce-

dale
; Hattiesburg; Kessler Field. Nebraska: Valentine. New

Jersey: Orange Mountains; Lakehurst. New Mexico: *Mesilla

Park. New York: Flushing, L. I.; Coram; Cranberry Lake;

Amagansett; Greenport. Nevada: Las Vegas. North Carolina:

Raleigh; Woodsville
;
*Southern Pines. Ohio: Columbus; Ceder

Point. Oklahoma: Carter Co.; Norman. Oregon: The Dalles.

South Carolina: 10 mi. S. of Columbia; Bethune. Tennessee:

Irving; Knoxville. Texas: 32 mi. SW. of Laredo; Harlingen;
Jourdanton

;
Texas City ;

Houston
;
Pharr

;
Monte Cristo

; swamp
9 mi. W. of Athens; Victoria; SE. of Oak Cliff, Dallas; Living-

ston; Raymondville ;
4 mi. SE. of Edinburg; 5 mi. E. of Edin-

burg; Edinburg; Brownsville; Bon Wier. Utah: Bluff; Salt

Lake City ;
Zion Natl. Pk.

; Brigham ; Big Cottonwood Canyon.

Washington: Mountain Lake.
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Chiracanthium mildei L. Koch

Figures 7-9, 14, 16, 203

Cheiracanthium mildei L. Koch, 1864, Abhandl. Naturhist. Gesell. Niirnberg,
vol. 3, p. 144. (Types from Meran, Southern Tyrol.) Bryant, 1951,

Psyche, vol. 58, p. 120. Eoewer, 1955, Katalog tier Araneae, vol. 2a,

p. 480.

Chiracanthium mildei, Bonnet, 1!»56, Bibliographia Araneorum, vol. 2,

p. 1061.

Measurements. Female : Length, 9.84 mm. Carapace 3.66 mm.
long, 2.64 mm. wide. First femur, 4.32 mm.

; patella, 1.44 mm.
;

tibia, 3.84 mm.
; metatarsus, 3.96 mm.

; tarsus, 1.38 mm. Fourth
femur, 3.84 mm.

; patella, 1.32 mm.
; tibia, 2.58 mm.

; metatarsus,
3.72 mm.

; tarsus, 0.96 mm.
Male: Length, 7.20 mm. Carapace, 3.48 mm. long; 2.40 mm.

wide. First femur, 5.28 mm.
; patella, 1.56 mm.

; tibia, 5.58 mm. ;

metatarsus, 6.06 mm.
; tarsus, 2.04 mm. Fourth femur, 4.25 mm.

;

patella, 1.44 mm.
; tibia, 3.60 mm.

; metatarsus, 5.16 mm.
; tarsus,

1.14 mm.
Description. The carapace and eye arrangement as in C.

inclusum.

Distribution. Mediterranean countries, probably introduced in

this country.

Records. Alabama: Colbert Co., $ . Connecticut: *New Brit-

ain, 6,9. Massachusetts: *Cambridge, $ . New Jersey: New-
ark. iVew YorA;; New Rochelle, 9. f/fa/?; Black Pavilion, Salina,

9 (W. J. Gertsch).

Lauricius Simon

Lauricius Simon, 1888, Ann. Soc. Ent. France, vol. 8, p. 208. Type species:

L. hemicloeinus Simon.

Description. Carapace relatively flat and broad, with median

groove well developed. Eyes subequal in size. Anterior medians
closer to laterals than to each other; posterior row distinctly

recurved and eyes equidistantly placed. Chelicerae short and

robust, swollen at base.
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Lauricius hooki Gertsch

Figures 4-6, 18, 204

Lauricius hcmicioeinus, Gertseh, 1035, Amer. Mus. Xovitates, no. 792, p. 29.

Gertsch, 1935, ihid., no. 805, p. Ill, figs. 1(5-19. (both err. det.).

Lauricius hoolci Gertsch, 1941, ibid., no. 1147, p. 20. ( 9 type from 17 mi.

NE. of Whiteriver, White Mtns., Arizona, in the American Museum of

Natural History.)

Measurements. Female : Length, 10.68-18.00 mm.
; average,

13.86 mm. Carapace 5.52 mm. long, 4.80 mm. wide. First femur,
4.80 mm.

; patella, 2.04 mm. ; tibia, 3.84 mm.
; metatarsus, 3.48

mm.
; tarsus, 1.80 mm. Fourth femur, 5.40 mm. ; patella 2.16

mm. ; tibia, 3.96 mm.
; metatarsus, 4.44 mm.

; tarsus, 1.86 mm.
Male : Length, 10.08-10.80 mm.

; average 10.49 mm. Carapace
4.92 mm. long, 3.84 mm. wide. First femur, 4.68 mm.

; patella,

2.26 mm.
; tibia, 4.68 mm.

; metatarsus, 4.35 mm.
; tarsus,

2.30 mm. Fourth femur, 5.06 mm.
; patella, 2.00 mm.

; tibia,

4.80 mm.
; metatarsus, 5.20 mm.

; tarsus, 2.38 mm.

Description. Chelicerae armed with tAvo teeth on lower margin.
First pair of legs spined: femur 1-1-0 dorsal, 0-1-1 retrolateral,

1-1-1 prolateral ;
tibia 2-2-0 ventral

;
metatarsus 2-2-0 ventral.

Carapace dark red-l)rown with darker margins and sutures.

Chelicerae, labium dark red-brown. Sternum yellow-brown. Ab-

domen brownish gray. The male has longer chelicerae and legs

than the female.

Comments. Although this species differs from the Mexican

L. hemicloeinus by its smaller size and by having a shorter scape

in the epigynum, it is quite possilile that L. hooki is a subspecies

of L. hemicloeinus.

Distrihution. Arizona, New Mexico.

Records. Arizona: tSanta Catalina Mtns., ? , 6 ;
17 mi. NE.

of Whiteriver, 9
;
Beaver Creek, S ;

Santa Rita Mtns., 9
;

*Mount Lemmon, 9
;

*Water Camp, S ,
9 . New Mexico: Camp

Mary White, Otero County, 5,9.

Strotarchus Simon

Strotarclii's yiiuon, 18S8, Ann. Soe. Ent. France, vol. 8, p. 210. Type species:

S. nehulosus Simon.

Bedriacum O. P. Canilu'idge, 1898, Biologia Centrali Americana, Araneidea,

vol. 1, p. 2.")n. Type species: B. praedator O. P. Cambridge.
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MarcelUna Bryant, 1931, Psyche, vol. 38, p. 103. Type species: Clubiona

pijicataria Hentz.

Description. Carapace with a long: thoracic groove. Clypeus
high. Anterior median eyes much larger than others. Ocular
quadrangle slightly wider in front. Posterior eyes subequal in

size and equidistant, slightly procurved. Chelicerae robust.
Anterior legs longer than posterior.

Strotarchus piscatorius (Hentz), new combination

Figures 1-3, 15, 205

Cluhiona jnsmtoria Ilentz, 1847, Jour. Boston Soc. Xat. Hist., vol. 5, p. 450,

pi. 23, fig. 15 (Types from Alabama lost).

MarcelUna piscatoria, Eoewer, 1955, Katalog der Araneae, vol. 2a, p. 542.

Measurements. Female: Length 7.60-9.20 mm.; average 8.32

mm. Carapace 4.00 mm. long, 2.96 mm. wide. First femur,
4.16 mm.; patella, 1.68 mm.; tibia, 3.44 mm.; metatarsus, 3.60

mm.; tarsus, 1.60 mm. Fourth femur, 4.00 mm.; patella, 1.44

mm.; tibia, 2.88 mm.; metatarsus, 3.28 mm.; tarsus, 1.28 mm.
Male: Length, 7.20-8.72 mm.; average 8.08 mm. Carapace,

3.60 mm. long, 2.68 mm. wide. First femur, 4.24 mm.; patella,
1.44 mm.; tibia, 4.00 mm.; metatarsus, 4.00 m.

; tarsus, 1.68 mm.
Fourth femur, 3.76 mm.; patella, 1.28 mm.; tibia, 2.96 mm.;
metatarsus, 3.68 nun.; tarsus, 1.32 mm.

Description. Anterior median eyes separated by slightly less

than their diameter, closer to laterals. Second row slightly pro-
curved. Posterior medians separated by one and three-fourths

diameters, slightly closer to laterals. Median ocular quadrangle
slightly wider than long, narrower behind. Two widely sep-
arated teeth on lower margin of chelicerae.

First femur with 1-1-0 dorsal spines and two distal pro-
laterals; tibia with 0-2-0 ventral spines and a single distal

prolateral in female
;

0-1-1 in male
;

metatarsus with 2-2-1

ventral spines and 0-1-0 prolaterals. Spines short and dark
brown in color. Carapace light brown. Chelicerae dark red-

brown. Sternum yellow-brown with dark browai margins. Abdo-
men pale yellow-gray.
Comments. The cymbium of the male palpus is greatly elon-

gated (Figs. 1, 2). The posterior spinnerets are considerably

longer in this species than in most others of this subfamily.
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Natural History. This species has been collected from very
thin silken sacs under stones, and from trees with the use of a

flashlight at night. Specimens of both sexes in the penultimate
instar were collected by Kaston May 8th, these individuals

maturing between the 12th and the 18th of May. Kaston also

observed the copulation of this species in the laboratory (1938,

Canad. Ent., a^oI. 70, p. 12). The eopulatory act took place

by one pair on two successive days, the female tolerating the male

in an adjacent silk bag between mating acts. No males were in

evidence by the 4th of July and several females were guarding
the egg sacs. The eggs are pale yellow in color, semiagglutinate,
and loosely grouped together in a thin transparent silken

cocoon. The egg sacs are usually found on the under-side of

stones. One such egg sac was found to contain 46 spherical eggs
and another 47 eggs, each of which had a diameter of about

1.08 mm. Hentz claimed that this spider made an even web like

the Agelenidae. When disturbed, these spiders feign death,

making no attempt to escape.

Records. Alabama: Alberta City; *Auburn; *Opelika. Con-

necticut: *Portlaud
; *Redding; *Southbury; Stamford; *North

Stamford. Florida: Jackson County; Giles County; N. of Winter
Park. Georgia: *Millen

;
NE. of Sylvania. Louisiana: Kisatchie

Natl. For. Maryland: *College Park. Massachusetts: *Newton.

New Jersey: Oakland.

Strotarchus planeticus, new species

Figs. 159, 179, 206

Type. Female holotype from Laguna Madre, 25 miles south-

east of Harlingen, Texas, June 13, 1945 (D. E. Hardy and

V. L. Wooley), in the American Museum of Natural History.
This specimen was taken from the nest of Neotonia micropus
Baird.

Measurements. Female: length 8.08 mm. Carapace 3.60 mm.

long, 2.64 mm. wide. Abdomen, 4.72 mm. long, 2.80 mm. wide.

First femur, 3.90 mm.; patella, 1.44 mm.; tibia, 3.44 mm.; meta-

tarsus, 3.28 mm.; tarsus, 1.60 mm. Fourth femur, 3.84 mm.;
patella, 1.20 mm.; tibia, 2.80 mm.; metatarsus, 2.48 mm.; tarsus,

1.20 mm.
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Description. Clypeus equal in height to diameter of an an-

terior median eye. First row of eyes weakly recurved as seen

from the front. The median eyes separated by slightly more than

the diameter of one of them, less than half as far from the

subequal lateral eyes. The second row of eyes gently procurved,
the median eyes separated by one and a half diameters, nearer to

slightly smaller lateral eyes. Chelicerae armed with two rather

widely spaced teeth on lower margin. First femur with 1-1-0

dorsal spines and two distal prolateral spines ;
tibia with 2-2-0

ventral spines and 0-1-1 prolateral spines; metatarsus with

2-2-1 ventral spines and 1-1-2 prolateral spines. All spines are

short and dark brown in color.

Carapace light yellow-brown posteriorly and on sides, light

brown anteriorly shading to a light red-brown in pars cephalica.

Chelicerae dark brown. Labium and endites brown except for

small pale yellow area on distal margin of endites. Sternum

light yellow-brown except for brown margins. First pair of coxae

longest ;
concolorous with sternum

;
other coxae pale yellow-

brown with thin, dark brown proximal margins. First two pairs

of legs light amber, the posterior pairs somewhat lighter in color.

Coxae and legs clothed with rather long sub-erect hairs and scat-

tered erect dark setae. Abdomen pale gray-white and unmarked,
clothed with recumbent dark hairs and scattered suberect

bristles which are most numerous and longest at base of abdomen.

Diagnosis. This species is closely related to Strotarchiis pisca-

toriiis (Hentz), but is readily distinguished, in that the anterior

median eyes are considerably smaller in S. planeticus. The

median ocular quadrangle of S. planeticus is broader behind,

whereas it is narrowed behind in S. piscatorius. The shape of

the opening of the epigynum differs in the new species, as do

other details (Fig. 159).

ClUBIONOIDES new genus

Type. Cluhionoides (fern.) has the type species Cluhiona

excepta L. Koch.

Description. Carapace with a median groove. Posterior eyes

equidistant, or medians closer to laterals. Fourth legs longer than

first. The first femur with 1-1-1 dorsal spines and 2 distal
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prolateral ;
tibia with 2-2-0 ventral spines ;

metatarsus with a

single pair of ventral spines at base. Second femur with 1-1-1

dorsal spines and one distal, prolateral ;
tibia usually with 1-2-0

ventral spines; sometimes 2-2-0 (as in Cluhiona) ;
metatarsus

with 2-0-0 ventral spines. Third tibiae with 1-1-1 ventral spines

(instead of 1-1-0 as in Cluhiona) ;
metatarsi 2-2-2 ventral spines

(instead of 2-0-2 of Cluhiona). Hind spinnerets longer than

fore spinnerets. North American species all pale with dorsum
of abdomen usually distinctly marked by gray to gray-brown
chevrons and stripes.

Diagnosis. Male palpi with a single, simple flat retrolateral

apophysis, variable in shape (Figs. 24, 29, 33, 34). Bulb also

distinctive and different from that of Cluhiona; the embolus

and conductor being relatively short and often hidden. The

epigynum has a free anterior median scape. Receptacles near

posterior edge of epigynum rather than anterior as in Cluhiona.

Distrihution. Most species of this genus occur in Central and
South America : there are only five known species north of

Mexico.

Key to Males

1. Tibial apophysis of palpus crescent-shaped; bulb spherical as seen from

the side C. texana

1. Tibial apophysis of palpus not crescent-shaped; bulb as viewed from

side rather flattened 2

2. Til)ial apophysis of palpus quite broad, with a gently rounded ventral

division and a sharply pointed dorsal division C. excepta

2. Tibial apophysis of palpus not as above 3

3. Tibial apophysis of palpus forming a single point directed distally ;

cymbium with a heavy spine on ventral surface at distal end . C. mvlailci

3. Tibial apophysis of palpus very small and forming a single point

directed somewhat dorsally ; cymbium without heavy spine . . C. dorothea

Key to Females

1. Epigynum with a very short anterior median scape 2

1. Epigynum with a. distinct longer anterior median scape 3

2. Epigynum with openings of sperm duets near anterior end ; oval-shaped

receptacles near posterior edge of epigynum C. dorotliea

2. Epigynum with hidden sperm duct openings ;
main portion of epigynum

a truncated triangular depression C. mulailci
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3. Epigynum with s]n>iiu duct oiHiiiuf^s near posterior edge; median scape
not finger-like 4

o. Epigynum witli sperm duct openings near center; median scape long
and comparatively narrow, finger-like C. excepta

4. Median scape of epigynum bi-lobed behind
; sperm duct openings flat-

tened ovals C. texana

4. Median scape of epigynum bluntly rounded behind and with a sclero-

tized, dark posterior edge C. Icnhlsi

Clubionoides excepta (L. Koch)

Figures 19, 31-33, 211

Clubiona palkvis Hentz, 1847, Jour. Boston Soc. Nat. Hist., vol. 5, p. 449,

pi. 23, fig. 13. (Syntypes from North Carolina and Alabama, lost.)

Name preoccupied by Cluhiona pallens- Hahn, 1834.

Clubiona excepta L. Koch, 18S6, Die Arachniden-Familie der Drassiden,

p. 300, pi. 22, fig. 191. (Tj'pes from Baltimore, Maryland.) Eoewer,

1955, Katalog der Araneae, vol. 2a, p. 514. Bonnet, 1956, Bibliographia

Araneorum, vol. 2, p. 1123.

Measureynents. Female : Length 5.28-8.56 mm.
; average 6.96

mm. Carapace 3.20 mm. long, 2.19 mm. wide. First femur, 2.16

mm.; patella, 1.08 mm.; tibia, 1.56 mm.; metatarsus, 1.26 mm.;
tarsus, 0.72 mm. Fourth femur, 2.64 mm.; patella, 1.0-1 mm.;
tibia, 1.80 mm.

; metatarsus, 2.46 mm.
; tarsus, 0.72 mm.

Male : Length 5.04-6.96 mm.
; average 5.92 mm. Carapace 2.75

mm. long, 1.92 mm. wide. First femur, 2.10 mm. ; patella, 0.90

mm.; tibia, 1.74 mm.; metatarsus, 1.38 mm.; tarsus, 0.66 mm.
Fourth femur, 2.58 mm.; patella, 0.96 mm.; tibia, 1.83 mm.;
metatarsus, 2.46 mm.

; tarsus, 0.75 mm.
Description. Anterior median eyes separated by one-half to

two-thirds diameter, closer to laterals. Posterior median eyes

separated by two to two and one-fourth diameters, closer to

laterals. Chelicerae with three teeth on lower furrow.

Natural History. This species is usually found under stones,

loose bark, dead leaves and other ground debris. These spiders
overwinter in the penultimate instar or in the mature state. Eggs
which were laid in June and July had young emerging in late

July and August. Eggs are ivory in color, non-agglutinate and

spherical in shape, measuring approximately 0.92 mm. in diam-
eter. The egg sacs are nearly spherical in shape and are made
of loosely woven silk which is usually covered with small pieces
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of debris. Kaston reports one such egg sac as having measured
7.5 by 8.5 by 7.0 mm., and containing 95 spiderlings. One egg
sac was found to contain 56 eggs, and two others contained

85 and 36 spiderlings respectively.

Distribution. Ontario, eastern United States, West Indies.

Records. Alabama: Tuscaloosa; Dauphin Island, Mobile

Clear Creek; Cheata State Park; E. of Opelika; *Gallant Co
Arkansas: Washington Co. Connecticut : Orange; New Haven
Westville

;
Shelton

;
Windsor Locks

;
Branford

;
North Stamford

;

South Meriden; Cheshire. Delaware: Wilmington. District of

Columbia: Washington. Florida: Liberty Co.; Alachua Co.;

Lake Hall, Royal Palm Park
;
Green Cover Springs ;

Winter
Park. Georgia: Okefinokee Swamp; *Burke Co.; *N. of Syl-

vania; *3 mi. SE. of Savannah; *Lavonia to Toyston; *Demor-

est; *Clayton to Tallulah Falls. Illi^iois: Gillespie; Bell Smith

Springs ;
West Port

; Troy ;
Collinsville

;
Saint Anne

; *Waukegan
Flats. Indiana: Valparaiso; *Richmond

;
*8 mi. S. of Momence

;

*Smith. Louisiana: Grant Par. Maryland: Baltimore; Beltsville;

Suitland; *Prince Georges Co. 3Iassachusetts: Concord; Hollis-

ton;
*Salem

;
*Dedham

; *Nantucket; *Swampscott; *Brookline;
*Clarendon Hills; *Sharon. Michigan: Porcupine Mts. Minne-

sota: Minneapolis. Mississippi: Lucedale
; Leaksville; Hatties-

burg. Nebraska: *Valentine
;
*Plattsmouth. New Hampshire:

Three Mile Isl., Lake Winuepesaukee. New Jersey: Ramsey;
Lakehurst; Morganville. New York: Sloatsburg; Lake Sebago;
Interstate Park

; Saugerties ; Coram, L. I.
;
*Ithaca

; Flushing,
L. I.; Mastic, L. I.; Enfield Glen; Lake George; Sterlington;

Lake Charlotte
;
Rockville Center

;
Oak Ridge ; *Canandaigua

Lake; Voorheesville
;
Juanita Island, Lake George; Elizabeth

Island
;

*
Shelving Rock

; Wappingers Falls
; Baiting Hollow,

L. I.; *Long Island. North Carolina: Raleigh; Bridgewater;

Blowing Rock
;
*Swannanoa Valley ;

*Oteen. Ohio: *Rockbridge ;

*Columbus. Rhode Island: *Providence. Tennessee: Montvale
;

30 mi. W. of Knoxville; 30 mi. N. of Nashville. Texas: Houston;
Denton Co.

;
12 mi. N. of Temple. Virginia: Mountain Lake, Siles

Co. Wisconsin: Adams Co.
;
Door Co.

;
Jackson Co.

;
Vernon Co.

;

Washburn Co.
; Trempeleau Co.

Ontario: Pointe au Bavil; Point Pelee; Franks Bay, Lake

Nipigon ;
Minaki

; Tioncky Point
;
3 mi. N. of Wellington ;

Jones

Beach
; Mindemoya, Manitoulin Lake.
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Clubionoides kohlsi (Gertsch and Jellison)

Figures 21, 37, 209

Clubiona kohlsi Gertsch and Jellison, 1939, Amer. Mus. Novitates, no.

1032, p. 10, fig. 3. ( $ type from Hamilton, Ravalli Co., Montana,
in the American Museum of Natural History.)

Measurements. Female: Total length, 12.80 mm. Carapace
6.00 mm. long, 4.00 mm. wide. First femur, 3.68 mm.

; patella,

1.44 mm. ; tibia, 3.20 mm.
;
metatarsus 2.88 mm.

;
tarsus 1.44 mm.

Fourth femur, 4.00 mm.
; patella, 2.08 mm.

; tibia, 3.84 mm.
;

metatarsus, 4.64 mm.
; tarsus, 1.76 mm.

Description. Anterior eyes one-half their diameter apart.
Posterior median eyes separated by two and a half times their

diameter, closer to the larger laterals. Chelicerae robust with

four teeth on posterior margin, one nearest base of fang the

largest. Carapace reddish brown, chelicerae dark brown, colora-

tion otherwise like other Cluhio7ioides. Epigynum illustrated by
Figure 37.

Comments. The general structure and coloration indicate a

close relationship with C. iigrina (Cambridge). The epigynum
of kohlsi has the free median scape much broader and more
rounded than is the case in tigrina.

Diittj'ihution. This species is known only from a single speci-

men taken in Montana.

Clubionoides mulaiki (Gertsch)

Figures 20, 24-26, 207

Clubio7ui mulaiki Gertsch, 1935, Amer. Mus. Novitates, no. 805, p. 11, figs.

22-24. ( 9 type from 7 mi. E. of Edinburg, Texas, in the American

Museum of Natural History.)

Measurements. Female : Length 3.45-5.46 mm.
; average 4.26

mm. Carapace 1.98 mm. long, 1.44 mm. wide. First femur, 1.50

mm.
; patella, 0.60 mm.

; tibia, 1.20 mm.
; metatarsus, 0.74 mm. :

tarsus, 0.54 mm. Fourth femur, 1.82 mm.
; patella, 0.84 mm.

;

tibia, 1.26 mm.
; metatarsus, 1.38 mm.

; tarsus, 0.54 mm.
Male : Length 3.18-4.20 mm.

; average 3.81 mm. Carapace
2.13 mm. long, 1.50 mm. wide. First femur, 1.70 mm.; patella,

0.83 mm.
; tibia, 1.37 mm.

; metatarsus, 1.03 mm.
; tarsus, 0.63.

Fourth femur, 2.10 mm.
; patella, 0.83 mm.

; tibia, 1.43 mm.
;

metatarsus, 1.70 mm.
; tarsus, 0.53 mm.
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Description. Anterior median eyes separated by one-half to

almost one diameter, closer to the larger laterals. Posterior

medians almost two of their diameter apart, closer to laterals.

Chelicerae of female armed with 3 or 4 contiguous teeth on lower

margin, those of male with 5 small teeth. Epigynum illustrated

by Figure 26, palpus by Figures 24-25.

Comments. The general structure and coloration are in close

agreement with C. dorothea; only the genitalia differ.

Records. Texas: 7 mi. E. of Edinburg, $ ; Edinburg, S ;
15

mi. SW. of Harlingen, $ ;
Rio Grande City, 5 ; Cameron Co.,

S ,
9

;
5 mi. NW. of Hidalgo, S ;

1 mi. NW. of Rio Hondo,
9

, <? ;
N. of McCook, 9 .

Clubionoides texana (Gertsch)

Figures 23, 27-30, 210

Clubiona texana Gcrtseli, 1933, Amer. Mus. Novitates, no. 637, p. 7, fig.

16 ( 9 type from Bro-misville, Texas, in the American Museum of

Natural History).

Measurements. Female : Length 9.20-11.66 mm. ; average 10.07

mm. Carapace 4.64 mm. long, 3.04 mm. wide. First femur, 3.04

mm.; patella, 1.76 mm.; tibia, 2.40 mm.; metatarsus, 2.04 mm.;
tarsus, 1.00 mm. Fourth femur, 4.24 mm.; patella, 1.72 mm.;

tibia, 2.80 mm.
; metatarsus, 3.92 mm.

; tarsus, 1.04 mm.
Male : Length 7.60-10.48 mm.

; average 8.81 mm. Carapace
4.28 mm. long, 2.84 mm. wide. First femur, 3.36 mm.

; patella,

1.60 mm.
; tibia, 2.64 mm.

; metatarsus, 2.16 mm.
; tarsus, 1.08 mm.

Fourth femur, 4.00 mm.
; patella, 1.52 mm. ; tibia, 2.80 mm.

;

metatarsus, 3.60 mm.; tarsus, 1.12 mm.

Description. Anterior median eyes their radius apart, closer

to slightly smaller laterals. Posterior medians twice their diam-

eter apart, closer to laterals. Chelicerae of female armed with

4 teeth, those of male with 5 teeth on lower margin. Epigynum
illustrated by Figure 30, palpus by Figures 27-29.

Comments. This species is closest to C. sericea (Cambridge).
Distribution. Texas: Laguna Madre, S, 9 ;

N. of McCook,

6,9; Corpus Christi 9 ; S. of Pharr, 9 ; Edinburg, $ ,
9

(many records) ;
NW. of Hidalgo, 9 ;

Rio Grande City, $ ;

*Brownsville, 9 .
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Clubionoides DOROTHEA (Gertsch)

Figures 22, 34-36, 208

Clnhw.w (Jorothra fToits^Mi, 1935, Amer. Mus. Novitates, no. 805, p. 12,

fig. 25. ( 9 type from Ediubiirg, Texas, in the American Museum of

Natural History).

Measurements. Female: Length 3.24-4.32 mm.; average 3.70

mm. Carapace 1.80 mm. long, 1.38 mm. wide. First femur, 1.20

mm.
; patella, 0.66 mm.

; tibia, 0.84 mm.
; metatarsus, 0.72 mm.

;

tarsus, 0.42 mm. Fourth femur, 1.74 mm.; patella, 0.63 mm.;
tibia, 1.14 mm.

; metatarsus, 1.41 mm.
; tarsus, 0.39 mm.

Male: Length 4.14-4.74 mm.; average 4.50 mm. Carapace
2.10 mm. long, 1.50 mm. wide. First femur, 1.50 mm.; patella,
0.70 mm.

; tibia, 1.20 mm.
; metatarsus, 0.78 mm.

; tarsus, 0.42 mm.
Fourth femur, 1.82 mm.

; patella, 0.75 mm.
; tibia, 1.28 mm; meta-

tarsus, 1.71 mm.
; tarsus, 0.48 mm.

Description. Anterior median eyes separated by three-fourths
their diameter, closer to the larger, oval laterals. Posterior

medians two diameters apart, closer to the slightly larger
laterals. Chelicerae with 3 teeth on lower margin in female,
with two contiguous teeth in male.

Comments. The pale palpus (Figs. 34-35) resembles C.

mnlaiki; the epigjaium (Fig. 36) is very distinct.

Records. Texas : *Edinburg, 9
;

S. of Pharr, 3 ,
9 (sev.

collections).

Clubiona Latreille

Clubiona Latreille, 1804, Xoiiv. Diet. Hist. Xat., vol. 24, p. 134. Type
species: Clubiona palliduJa (Clerck).

Ekiver Cainliridge, 1898, Biologia Centrali Americana, Araneidea, vol. 1,

p. 238. Type species: Elavcr iigrina Cambridge.

Description. Small or medium size, usually pale or tawny
with darker brown coloration at the anterior end of carapace
and on chelicerae. Abdomen clothed with silky white or pale
yellow pubescent hairs which give it a soft silky appearance
without hiding color of surface. Most are without distinct

markings, although a few have abdomen marked with a median
stripe or with a series of posteriorly directed chevrons.

Carapace wide in front, especially in females. Thoracic groove
present. Posterior row of eves wider than anterior row: eves of
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posterior row nearly equidistant, or medians farther from each

other than from laterals. Chelicerae of females usually robust

and swollen at base. Males, chelicerae generally longer, attenu-

ated, sometimes with keels along antero-median face, lateral face,

or both. Lower margin of furrow of chelicerae armed with two
to five teeth, although number is variable even in same species.

Upper margin of furrow of chelicerae usually with five teeth,

but number may vary from three to six. Posterior pair of legs

longer than first pair; all tarsi armed with pair of long claws.

First two tibiae and metatarsi with paired spines beneath (see

comparisons in preceding genus) ; usually two pairs but some-

times one beneath tibia, and a single pair beneath metatarsus.

Abdomen truncated at base, tapering behind.

Natural History. These spiders live in flat tubular nests of

silk, with an opening at either end, which they spin under bark

or stones or in rolled leaves. Most species are sedentary in habit.

Misplaced and douhtfvl species: Species misplaced in Cluhiona

and not now in genera revised in this paper are : C. alhens Hentz

(Anyphaenella) ;
C. celer Hentz (Anyphaena) ;

C. fallens Hentz

(Anyphaena) ;
C. gracilis Hentz (Aysha) ;

C. suhlurida Hentz

(Anyphaena) ;
C. tranquilla Hentz (Trachclas) ;

Cluhiona im-

matura Hentz is not recognizable, the types having been lost.

Cluhiona frigidula Thorell described from Labrador cannot be

recognized ;
the deposition of the type is not known.

Comments. In this paper, the genus Cluhiona is divided

into four groups. Groups I-III are made up of species the

details of whose genitalia indicate that they form natural units.

Group IV is set up as a convenience, containing two species

which do not appear to be closely related, either between them-

selves or with members of the first three groups. Group I is

further divided into two divisions.

Group I: Males with single heavy retrolateral carpoblem on

tibia of palpus. The relatively short embolus lies in a shallow

groove on median division of tegulum. Females of Group I have

epigyna which are usually broader than long, oval or rounded

sperm duct openings being either lateral in position near pos-

terior edge of epigynum, or else ducts open by a common opening
which is medial in position at posterior edge of epigynum. In

C. mimula, the sperm duct openings are separate, although close
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together near midline at posterior edge of epigynum. Females

of this species are readily distinguished from those of Group
III since the sperm ducts travel directly back to the openings
instead of curving around near lateral edges of epigynum.
Division A: C. nioesta, C. pygmaea, C. trivialis, C. janae. Di-

vision B: C. praematura, C. fiircata, C. ohesa, C. mixta, C. chip-

pewa, C. hryantae, C. miniula, C. spiralis, C. rileyi).

Group II. Darker in color than other groups; dorsum of ab-

domen marked by characteristic patterns. Ketrolateral apophysis
of tibia of male palpus with two or three divisions

;
the ventral

division always longest, sharply pointed distally, and with a

notch on dorsal edge at varjdng distances from tip. Embolus,
unlike other species of Clubiona, has tip extending distally and

not curving toward base of palp and lying in a groove on tegulum.

Epigyna of females broader than long, and sperm duct openings

usually obscured by posterior edge of epigynum. (C. canadensis,

C. californica, C. norvegica, C. kulczynskii.)

Group III. With broad pars cephalica ; posterior eyes farther

apart ;
ocular quadrangle much broader than high, usually

greatly narrowed in front
; species small. This group is quite

readily separated from other species of Clubiona by character-

istics of the genitalia.

Male palpus with long, shallow groove on median division of

tegulum in which the thin embolus lies. Two elements make

up distal division of embolic portion of palpus : the embolus, and
a characteristic well-developed distal apophysis. Distal apophysis
is a fold covering basal portion of embolus where it is attached,

expanding to a point near or even beyond middle of the tegulum.
The apophysis is expanded into a conspicuous lobe distally on

prolateral side. Inner portion of distal division of embolus in a

few species is also expanded into a distinct apophysis (C. abhotii,

C. newnani, and C. adjacens) . Tibia of male palpus with two

strong apophyses which are very close together, sometimes over-

lapping. One apophysis retrolateral, the other nearly dorsal or

dorso-retrolateral.

Epigyna of females very similar, all longer than broad; the

oval or spherical sperm duct openings usually located close

together near notched posterior edge. Sperm receptacles located

anteriorly, sperm ducts curving laterally near edge of epigynum
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to sperm duct openings. (C. abhotii, C. adjacens, C. alachua, C.

hishopi, C. cafawha, C. dyasia, C. cstes, C. gertschi, C. johnsoni,
C. kagani, C. kastoni, C. kiowa, C. littoralis, C. miitata, C. new-

nani, C. nicholsi, C. odelli, C. oteroana, C. pikei, C. plnmhi, C.

pomoa, C. procteri, C. rhododendri, C. saltitans).

Group IV. The two species placed in this group are not closely

related, however they differ from the preceding groups. (C.

maritima, C. riparia.)

Key to males of Cluhiona

1. Tibia of palpus with a single, relatively simple, heavy retrolateral

apophysis Group I

1. Tibia with two or more apophyses 2

2. Two simple tibial apophyses very close together, relatively heavy; bulb

of palpus with a cusp-like distal division of embolus; tegulum with

a long, shallow groove in which lies the long, thin embolus Group III

2. Tibial apophyses not very close together; distal division of embolus

without a cusp-like apophysis 3

3. Tibial apophyses consisting of a short dorsal element and a longer
ventral element and with a median element in some forms, the

ventral element always sharply pointed distally and notched (as in

Fig. 150) ; embolus short and directed distally, not lying in a

shallow groove on the tegulum Group II

3. Male palpus not as above Group lY

Group I

1. Tibial apophysis of palpus spatulate and very simple, without notches

and processes (Division A) 2

1. Tibial apophysis not spatulate, with notches, hooks on processes

(Division U) , , 4

2. Carpoblem broad and truncate {Fig. 99) C. inoesta

2. Carpoblem with distal point gently rounded (Figs. 97, 101) 3

3. Distal division of embolic portion of palpus with three small dark

distal lobes (Fig. 102) C. trivialis

3. Distal division of embolic portion without any distal lobes (Fig. 98) . . .

C. pygmaea
i. Carpoblem with a dorsal division and a ventral division 5

4. Carpoblem a single stout process 6

5. Tibial apophysis of palpus with a heavy notched ventral division and
a thin pointed dorsal division (Fig. Ill) C. spiralis
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5. Tibial apophysis with both divisions sharply pointed and turned in

same direction toward tarsus (Fig. 114-115) C. bryantac

6. Carpobleni terminating in a hook turned toward tarsus 8

6. Carpobleni not terminating in a hook turned toward tarsus 7

7. Carpobleni with a ventral, distally projected narrow finger-like process;

carpobleni relatively thin as seen in ventral view (Figs. lOS-lOi)

C. mimula

7. Carpoblem thick as seen in ventral view and with a short, narrow,

dorsally projected ectal process (Figs. 116-118) C. chippewa

8. Carpobleni longer than broad as seen from the side 9

8. Carpoblem broader than long and with a long, sharp, prolaterally

directed process as seen in dorsal view (Figs. 105-106, 124)

C. praematura
9. Carpoblem terminating in a single point 10

9. Carpoblem terminating dorsally in two short points (Figs. 109-110) . . .

C. furcata

10. Carpoblem as seen from the side deeply notched just below tip; embolus

shorter (Figs. 119-120) C. mixta

10. Carpoblem as seen from the side gently curved dorsally and not deeply

notched; embolus longer (Figs. 121-123) C. obesa

Group II

1. Tibial apophysis of palpus with only two distinct divisions 2

1. Tibial apophysis with a distinct bluntly rounded median division (Fig.

149) C. Jculczynskii

2. Tibial apophysis with dorsal and ventral divisions extended ventrally;

ventral division very much longer than dorsal (Fig. 146)

C. norvegica

2. The two divisions of tibial apophysis extended distally ; ventral division

at most slightly more than twice as long as dorsal division 3

3. Ventral division of tibial apophysis at least twice as long as dorsal

division and much heavier than dorsal division (Fig. 150)

C. canadensis

3. Ventral division of tibial apophysis less than twice as long as dorsal

division and about as narrow as dorsal division (Fig. 152)

C. californica

Group III

1. Retrolateral tibial apophysis bifi^d (Fig. 74) C. dyasia
1 . Retrolateral tibial apophysis not bifid 2

2. Embolus with an enlargement near base 3

2. Embolus wichout enlargement near base 4
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3. Dorsal and retrolateral tibial apophyses nearly the same length (Figs.

68, 69) C. nicholsi

3. Eetrolateral tibial apophysis much longer than dorsal (Fig. 72)

C. pomoa
4. Eetrolateral tibial apophysis essentially straight, without an enlarge-

ment at base of apex (Fig. 76) C. catawha
4. Eetrolateral tibial apophysis curved or with an enlargement at base

of apex 5

5. Eetrolateral tibial apophysis with an enlargement at apex (Fig. 54) . . .

C. adjacens
5. Eetrolateral tibial apophysis without an apical enlargement 6

6. Chelicerae very robust and protruding; posterior eyes widely separated

C. littoralis

6. Chelicerae normal, not protruding; posterior eyes not as widely sep-

arated 7

7. Distal half of retrolateral tibial apophysis bent sharply dorsad (Fig.

66) C. procteri

7. Distal half of retrolateral apophysis not bent sharply dorsad 8

8. Eetrolateral tibial apophysis distinctly longer than dorsal apophysis . 9

8. Eetrolateral tibial apophysis at most but slightly longer than dorsal

apophysis 13

9. Chelicerae with distinct ridges above; dorsal tibial apophysis broad

and truncate (Fig. 58) C. saltitans

9. Chelicerae without ridges above; dorsal tibial apophysis not as

broad 10

10. Dorsal tibial apophysis terminating in a ventrally directed point (Fig.

64) C. mutata

10. Dorsal tibial apophysis not as in C. mutata 11

11. Eetrolateral tibial apophysis with a truncate apex (Fig. 62) . C. kiowa

11. Eetrolateral tibial apophysis thinner, apex pointed 12

12. Posterior median eyes separated by one and a half times the diameter

of one of them C. plumhi
12. Posterior median eyes separated by more than twice the diameter of

one of them C. pikei

13. Distal apophysis of the embolic portion of bulb with inner fold pro-

duced into a distinct spur 18

13. Distal apophysis of embolic portion of bulb without distinct spur

produced from inner fold 14

14. Apex of retrolateral tibial apophysis produced into a sharp, ventrally

curved point (Fig. 50) C. gertschi

14. Apex of the retrolateral tibial apophysis not pointed 15

1;1. Apex of the dorsal tibial apophysis bluntly rounded (Fig. 40)

C. hisJiopi
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15. Apex of the dorsal tibial apophysis pointed 16

16. Dorsal tibial apophysis at most no longer than ventral apophysis;
embolus comparatively long 17

16. Dorsal tibial apophysis somewhat longer than ventral; embolus com-

paratively short (Fig. 39) C. rhododendri

17. Retrolateral tibial apophysis about as long as its width at the base

(Fig. 46) C. kastoHi

17. Retrolateral tibial apophysis considerably longer than its width at

the base (Fig. 48) C. johnsoni
18. Retrolateral tibial apophysis longer than broad 19

18. Retrolateral tibial apophysis about as long as broad (Fig. 52)

C. newnani
19. Dorsal point of the apex of the retrolateral tibial apophysis longer

than the ventral point; retrolateral apophysis widest at the base

(Fig. 42) C. abbotii abbotii

19. Dorsal point of the apex of the retrolateral tibial apophysis no longer

than ventral point; retrolateral apophysis widest at middle (Fig. 45)

C. abbotii abhotoides

Group IV

1. Tibial apophysis of palpus mainly dorsal in position, very heavy and

complex; the very long thin embolus lying in a shallow groove on

tegulum (Figs. 132-133) C. maritima

1. The comparatively small retrolateral tibial apophysis with two divi-

sions; the spiraled embolus enclosed in a heavy conductor and not

lying in a groove on tegulum (Figs. 125, 127) C. riparm

Key to females (except C. rhododendri)

A short immersion in clove oil may be necessary to reveal the

internal characters of some species. Individual variation in dif-

ferent species is very great, thus individual specimens may at

times not key out.

1. Epigynum with openings not visible or with paired openings three or

more diameters apart 6

1. Epigynum with one median opening or paired openings close together,

two diameters or less apart 2

2. Openings hidden by a transverse dark mark, which may be broken

(Figs. 143, 212) C. spiralis

2. Openings otherwise 3
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3. Epigynum with openings in an indistinct depression which is divided

by a posterior pointing septum ; sides of depression white in color
;

(Figs. 145, 219) ;
size 5-10 mm C. riparia

3. Epigj'uum otherwise, mostly smaller species 4

4. Epigynum with a single median opening .1(5

4. Epigynum with two separate openings 5

5. Openings separated by a V-shaped division, a pair of depressions

anterior to openings (Figs. 138, 229) C. mimula

'). Epigynum otherwise abbotii group

6. Less than 3 mm. long, one central opening present (Fig. 244), but

difficult to discern C. catawba

6. More than 3.5 mm. long 7

7. Openings visible as slits or depressions in a plate 11

7. Openings on the posterior margin of a plate 8

8. Epigynum covering most of width of abdomen, openings far apart

(Figs. 139, 214) C. maritima

S. Epigynum not exceptionally wide, openings relatively close together . 9

9. Epigynum with a posterior median notch, margin sclerotized (Figs.

156, 215 ) C. norvegica

9. p]pigynum with margin not sclerotized 10

10. Epigynum with a characteristic median darker raised area which is

narrower anteriorly (Figs. 155, 216) C. canadensis

10. Epigynum with a median posterior lobe (Figs. 158, 217 and 153, 218)

C. kidcsynsTcii, C. californica

11. Openings connected to margin (Figs. 157, 213 and 214)

C. rileyi, C. maritima

11. Openings not touching margin 12

12. Openings indistinct slits (Figs. 161, 220) C. furcata

12. Openings circular on oval depression 13

13. Openings minute, several diameters from margin (Figs. 137, 221)

C. bryantae

13. Openings, their diameter or less from posterior margin 14

14. Openings more than 10 diameters apart, or if less, posterior receptacles

more than their length from margin (Figs. 136, 222) ; eastern moun-

tain summits C. praematura
14. Openings less than 8 diameters apart, oval in shape; posterior re-

ceptacles close to posterior margin, visible without clearing 15

15. Indentation in posterior margin as wide as length of 3 openings,

posterior receptacles small, about their length from openings (Figs.

141, 223) C. mixta

1"). Indentation in posterior margin less than length of two openings;

posterior receptacles large, less than their length from openings

(Figs. 140, 224) C. obesa
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16. Depression bordered all around or ducts running parallel entering

opening from anterior (Figs. 225-228) (if posterior margin missing,

seminal receptacles in two rows forming square, Fig. 226; if onlj'

lateral margins present, receptacles in one line (Fig. 228) 17

16. Depression not bordered all around, ducts entering at sides or at a

45 degree angle, usually less than 5 mm. long, rarely more than 6 mm.
Not like Figures 144, 226, 228 ahbotii group

17. Seminal receptacles in one row (Figs. 134, 227 and 144, 228)

C. janae, C. moesta

17. Seminal receptacles in two rows 18

18. Anterior receptacles about their diameter from posterior margin of

plate (Figs. 135, 226) C. pygmaea
18. Anterior receptacles more than their diameter from posterior margin

(Figs. 142, 225) C. trivialis

Key to females of ahbotii group (Group III)

1. Openings their radius or more from end of lobe, area around openings

sclerotized (Figs. 79, 82, 83, 231, 236) 2

1. Openings closer to margin 3

2. Margin flaring nut in two large lobes (Figs. 82, 231) ; Colorado

C. odelli

2. Lobes not flared (Figs. 79, 83, 236) C. abbotii

3. Opening without septum, very difficult to see, a pair of black transverse

patches visible (Figs. 92, 244) ; usually less than 3 nun. long, eastern

United States C. catawba

3. Openings visible (after removing hairs) 4

4. Receptacles in one row, or median ones slightly anterior (Figs. 93,

239 and 94, 238) ; southwestern states, California

C. pomoa, C. oteroana

4. Receptacles in two rows, ur median ones posterior to laterals 5

5. Posterior border of median receptacles forming a straight line (Fig.

235) ; Lake states, Xew England C. jolmsoni

5. Posterior border of median receptacles not forming a straight line ... 6

6. Anterior receptacles more than twice as long as wide, openings more

than 3 times as long as wide (Figs. 88, 240) ; southeastern states ...

C. procteri

6. Receptacles or openings otherwise 7

7. Openings joined, the anterior margin of each side pointing anterior

and becoming parallel (Figs. 86, 234) C. opeonga
7. Openings otherwise 8

8. Epigynum sclerotized, ducts with 2 right angles (Figs. 84, 232) ; eastern

mountain summits C. gertsdhi
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8. Ducts lacking angles, usually not on mountain summits 9

9. Ducts approaching openings in a V-shape, lacking elbows; anterior

receptacles longer than wide, with their axes at right angles (Figs.

81, 233) widespread C. Tcastoni

9. Ducts either having a slight angle or strongly curved 10

10. Openings joined, depression having an anterior median lobe (Fig. 87,

1242) ;
Atlantic coast states C. littoralis

10. Openings not joined, or if joined not having an anterior lobe 11

11. Anterior receptacles at least twice as long as wide, hiding posterior

receptacles, a pair of transverse black marks on epigynum (Figs. 89,

243) and posterior median eyes only two diameters apart; Texas ....

C. Icagani

11. Anterior receptacles otherwise or eyes farther apart 12

12. Anterior receptacles at least twice as long as wide and ducts having

an angle (Figs. 85, 241). Atlantic coast states, probably found only

in beach vicinity C. nicholsi

12. Anterior receptacles or ducts otherwise 13

13. Ducts with slight angles, area between ducts less than twice the width

of combined openings (Figs. 90, 245) ; posterior median eyes only

two diameters apart; probably eastern states C. kiowa

13. Ducts otherwise 14

14. Openings two parallel grooves, more than twice as long as wide (Fig.

248) ; posterior median eyes only two diameters apart; Atlantic coast

states on shore
;
doubtful on shore of Gt. Lakes C. saltitans

14. Openings more rounded or eyes farther apart 15

15. Posterior median eyes two diameters or less apart ; Atlantic coast states

in dune grass; (Genitalia Figs. 95, 250) C. plumbi
15. Posterior median eyes about three diameters apart 16

16. Area surrounded by ducts about three diameters the combined width

of openings (Fig. 249). Atlantic coast states C. pikei

16. Area surrounded by ducts about two diameters combined width of

openings 17

17. Size 2.4-3.8 mm. long, widespread C. mutata

17. Size 4 mm. long, Colorado C. estes

Clubiona trivialis C. Koch

Figures 101-102, 142, 170, 225

Clubiona trivialis C. Koch, 1843, Die Arachniden, vol. 10, p. 132, figs. 844-

845 (Types from southern Germany). Eoewer, 1955, Katalog der

Araneae, vol. 2a, p. 502. Bonnet, 1956, Bibliographia Araneorum, vol.

2, p. 1161.
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Cluhiona obtusa Emerton, 1915, Trans. Connecticut Acad. Sci., vol. 20, p.

153, pi. 3, fig. 4 ($ and $ syntypes from Banff, Canada, in the

Museum of Comparative Zoology). Eoewer, 1955, Katalog der Araneae,
vol. 2a, p. 516. Bonnet, 1956, Bibliographia Araneorum, vol. 2, p.

1138. NEW SYNONYMY.
Measuretnents. Female. Length 3.18-5.34 mm.

; average 4.15

mm. Carapace 1.74 mm. long, 1.14 mm. wide. First femur.
1.20 mm.; patella, 0.60 mm.; tibia, 0.96 mm.; metatarsus, 0.68

mm.; tarsus, 0.42 mm. Fourth femur, 1.44 mm.; patella, 0.54

mm.
; tibia, 1.14 mm.

; metatarsus, 1.26 mm.
; tarsus, 0.46 mm.

Male. Length 3.00-4.26 mm. ; average 3.55 mm. Carapace
1.40 mm. long, 0.96 ram. wide. First femur, 1.08 mm.

; patella,
0.48 mm.

; tibia, 0.96 mm.
; metatarsus, 0.66 mm. ; tarsus, 0.42

mm. Fourth femur, 1.38 mm.
; patella, 0.51 mm.

; tibia, 1.00 mm.
;

metatarsus, 1.08 mm.; tarsus, 0.42 mm.
Description. Anterior median eyes their radius apart, half

as far from laterals. Posterior medians separated by three diam-

eters, two diameters from laterals in female, slightly closer in

male. Epigynum and palpus (Figs. 101-102) separate it from
C. pygmaea.
Natural History. This species has been collected from grass

and bushes along a beach, from under bark and in ground debris.

Distribution. Common in northern Europe and the British

Isles, southern Canada, northern United States, in the West
south to Arizona.

Records. Arizona: Scotsdale, i. Maine: Bass Harbor, S ;

Eastbrook, S . Michigan:
*Wilderness Park, $ . New York:

Brittons, S ;
Little Pond, Orange Co., S , 9 . Washington: Fri-

day Harbor, 9 . Wisconsin: Manitowoc Co., 9 . Wyoming:
Bridge Bay, Yellowstone Natl. Pk., S , 9 .

Alberta: *Banff, $ ,
9

;
Carthew Lk., Waterton Natl. Pk.,

9
, $ . British Columbia: Manning Park, $ ;

Ross Lk., Yoho
Natl. Pk., 9 . Labrador: 9 . Neivfoundland: St. Fintans, 9 .

Ontario: Smoky Falls, Mattagami River, 9
;
Providence Bay,

Manitoulin Isl., ^ , 9 ;
8 mi. N. of Temagami, 9

;
Fort Severn,

9 . Saskatchewan: Wallaston Lake, S ,
9 .
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Clubiona pygmaea Banks

Figures 97-98, 135, 173, 226

Chihinna minv.in Emertoii, 1890, Trans. Connecticut Acad. Sci., vol. 8,

p. 121, pi. 5, fig. 4 ( <5 type from Beadville, Massaeluisetts, in the

Museum of Comparative Zoology). Name preoccupied by C. minuta

Nicolet.

Clubiona pygmaea Banks, 1892, Proc. Acad. Nat. Sci. Philadelphia, p. 21,

pi. 1, fig. 64 ( $ type from Fall Creek, Ithaca, New York, in the

Museum of Comparative Zoology). Eoewer, 1955, Katalog der Aranea«,

vol. 2a, p. 516. Bonnet, 1956, Bibliographia Araneormn, vol. 2, p. 1148.

Chthiona minutissima Petrunkevitch, 1911, Bull. Anier. Mus. Nat. Hist.,

vol. 29, p. 461. New name for C. mimtia Emerton, preoccupied. Bonnet,

1956, Bibliographia Araneorum, vol. 2, p. 1135.

Clubiona lenta Banks, 1916, Proc. Acad. Nat. Sci. Philadelphia, p. 69 ( $

tyiie from Pall Creek, Ithaca, New York, in the Museum of Comparative

Zoology).

Measuremenis. Female. Lenstli 2.94-4.02 mm. ; average 3.43

mm. Carapace 1.56 mm. long, 1.08 mm. wide. First femur,
1.08 mm.

; patella, 0.48 mm.
; tibia, 0.78 mm.

; metatarsus, 0.57

mm. ; tarsus, 0.36 mm. Fourth femur, 1.32 mm.
; patella, 0.54

mm.; tibia, 0.99 mm.; metatarsus, 1.08 mm.; tarsus, 0.39 mm.
Male. Length 2.70-3.78 mm.

; average 3.07 mm. Carapace
1.35 mm. long, 0.96 mm. wide. First femur, 0.86 mm.

; patella,

0.42 mm.
; tibia, 0.72 mm. ; metatarsus, 0.60 mm.

; tarsus, 0.30 mm.
Fourth femur, 1.08 mm.; patella, 0.42 mm.; tibia, 0.80 mm.;
metatarsus, 0.84 mm.

; tarsus, 0.36 mm.
Description. Anterior median eyes two-thirds to one diameter

apart, half that distance from laterals. Posterior medians three

diameters apart, half as far from laterals. Epigynum illustrated

by Figure 135, palpus by Figures 97-98.

Natural History. This species has been collected on tall marsh

grass and from low bushes.

Distribution. Southeastern Canada, eastern United States,

as far west as Colorado.

Records. Colorado: Denxer. Connecticut : l^ovwalk; *Amston ;

*New Haven
;
*North Haven

; *Simsbury ; *South Meriden. Dis-

trict of Columhia. Florida: St. Petersburg; Keuka; Marianna;
Eustis. Illinois: Nr. Chicago; IJrbana. Indiana: Vawter Park;
Arlington. Maine: *Portland. Maryland: *Prince Georges Co.

Massachusetts: Sharon; *Readville
;
Wellfleet. Michigan: Quincy.
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Mississippi: Humphreys Co. New Jersey: Ramsey. New York:
Sea Cliff, L. I.; Cold Sprino. Harbor, L. I.; Ithaca; Yonkers :

Beaver River Flow
; Mendon Ponds, Monroe Co.

;
Enfield Glen

;

West Kilns. North Carolina: Canton. Ohio: Gambler; *Colum-
bus; *Delaware; *Roekbridge. Texas: Edinburg. Virginia:
Falls Church. West Virginia: Aurora. Wisconsin: Madison.

Ontario: Humber, Toronto; Newmarket. Quebec.

Clubiona moesta Banks

Figures 99-100, 130, 144, 228

Cluhiona pusiUa Emertou, 1890, Trans. Connecticut Acad. Sci., vol. 8, p.

181-182, pi. 1.5, {ig. r, ( S types from Salem, Massachusetts, in the

Museum of Comparative Zoology). Name preoccupied by C. pnsilla
Nicolet.

Cluhiona moesta Banks, 1896, Trans. Amer. Ent. Soc, vol. 23, p. 64 ( cj

and 9 syntypes from Chicago, Illinois, in the Museum of Comparative
Zoology). Eoewer, 1955, Katalog der Araneae, vol. 2a, p. 515.

ChibioTui emcrioni Petrunkevitch, 1911, Bull. Amer. Mus. Nat. Hist., vol.

29, p. 460. Xew name for C. piutilla Emerton, preoccupied.
Clubiona orinoma Chamberlin, 1919, Ann. Ent. Soc. Amer., vol. 12, p. 225,

pi. 14, fig. 4 ( $ type from Chalk Creek, Uintah Mts., Utah, in the

Museum of Comparative Zoology).
Chibiorm maesta, Bonnet, 1956, Bibliographia Araneorum, vol. 2, p. 1133.

Measxirements. Female. Length 4.32-6.48 mm.; average 5.42

mm. Carapace 2.32 mm. long, 1.76 mm. wude. First femur,
1.60 mm.; patella, 0.76 mm.; tibia, 1.28 mm.; metatarsus, 0.84

mm.; tarsus, 0.52 mm. Fourth femur, 2.00 mm.; patella, 0.80

mm.; tibia, 1.36 mm.; metatarsus, 1.69 mm.; tarsus, 0.52 mm.
Male. Length 3.68-6.00 mm. : average, 4.84 mm. Carapace

2.24 mm. long, 1.62 mm. wide. First femur, 1.68 mm.
; patella,

0.72 mm.; tibia, 1.41 mm.: metatarsus, 1.02 mm.; tarsus, 0.57

mm. Fourth femur, 1.86 mm.
; patella, 0.72 mm.

; tibia, 1.32 mm. :

metatarsus, 1.62 mm.; tarsus, 0.54 mm.
Description. Anterior eyes separated by their radius in

female, by their diameter in male. Posterior medians separated

by three diameters, one diameter from laterals. In the female

the chelicerae are stout, in the male attenuated with their anterior

surfaces concave. Epigjmum illustrated by Figure 144, palpus

by Figures 99-100.
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Natural History. This species is very common under bark

of standing aspen in the West.

Distribution. Northern United States to Alaska.

Records. Colorado: Fort Collins; Gunnison Co.; La Plata Co.

Connecticut : Black Hall. Idaho: Thousand Springs; Crow Creek.

Illinois: Chicago. Maine: Mount Desert Isl. Massachusetts: Sau-

gus; Holliston; *Salem; *Beverly. Michigan: *Southern Penin-

sula. Minnesota: Minneapolis; Itasca Park. Montana: Beaver-

head Co.; Ravalli Co. Nehr-asha: *Lincoln. New Hampshire: 3

Mile Island, Lake Winnepesaukee. New York: Juanita Isl., Lake

George ;
Lake Bluff

;
Freeville

;
Little Pond, Orange Co.

; Long
Isl.

;
McLean

;
Hunter

;
Labrador Pond, Cortland Co. ; Oswego ;

Lotus Point; Adirondack Lodge; Honeoye Falls. Oregon: Eu-

gene; Seappoose ;
Portland. Pennsylvania: *Western part. South

Dakota: Grizzly Bear Cr., Black Hills. Utah: Salt Lake City;
Rear Lake

;
*Chalk Creek, Raft River Mtns. ; *Clear Cr., Raft

River Mtns.; *South fork of the Raft River; *Dove Creek, Raft

River Mtns.
;
*Park Valley. Wisconsin: Manitowoc Co. Wyom-

ing: Mount Afton.

Alaska: *College.

Manitoba: Le Pas. Ontario: Port Credit; Toronto; Welling-
ton

;
Haliburton

; Long Point
;
Elmhurst Beach ; Huyks Bay ;

Little Vermillion Lake
; High Park, Toronto

;
Garrott Island

;

Pieton; Mindemoya, Manitoulin Lake; Providence Bay, Mani-

toulin Lake
; Hogs Hollow, Toronto

;
Beamsville

;
Lake Opeonga,

Algonquin Park; Point Pelee. Saskatchewan: Lac La Rouge.

Clubiona janae, new species

Figures 134, 177, 227

Type. Female holotype from Pilarcitas Creek, San Mateo

County, California, April 27, 1947 (W. Tilden), in the American

Museum of Natural Plistory.

Measurements. Female. Total length 6.30 mm. Carapace 2.64

mm. long, 1.80 mm. wide. Abdomen 3.84 mm. long, 2.40 mm.
wide. First femur, 1.38 mm.; patella, 0.60 mm.; tibia, 1.08 mm.;
metatarsus, 0.84 mm.

; tarsus, 0.48 mm. Fourth femur, 1.74 mm.
;

patella, 0.68 mm.; tibia, 1.50 mm.; metatarsus, 1.78 mm.; tarsus,

0.56 mm.
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Description. Anterior median eyes separated by nearly the

diameter 'of one, nearer the equal laterals. Posterior medians

separated by two and a half diameters of one, nearer the slightly

sub-equal laterals. Chelicerae armed Avith two small teeth on

lower margin.

Carapace light brown, unmarked except for dark median

groove and black rings surrounding the eyes. Sternum light

yellow, margined by darker yellow-brown, and with dark spots

at margin in regions of coxae. Chelicerae reddish-brown. Endites

and labium light brown except for the lighter distal margin of

the labium. Coxae light yellow-brown, legs slightly darker. First

and second tibia with a mid-ventral heavy band of long hairs

on the distal half and two ventro-lateral bands extending the

length of the tibia. Dorsum of abdomen light yellow-brown with

a red-brown stripe and five or six indistinct posteriorly directed

chevrons, darker red-ln'own behind. Venter of abdomen light

yellow-brown and clothed in same manner as dorsum.

Diagnosis. Epigynum (Fig. 134) much like that of C.

trivialis. Details of it distinguish it from the latter species.

Record. California : Berkeley, 9 paratype, Dec. 1919 (H.

Dietrich), in the Cornell Univ. Collection.

Clubiona furcata Emerton

Figures 108-110, 161-162, 220

Clubiona furcata Emerton, 1917, Canadian Ent., vol. iO, y. 107, pi. 7, fig.

8(5 type from Saskatoon, Saskatchewan, lost).

Clubiona rowani Gertseh, 1941, Amer. Mus. Xovitates, no. 1148, p. 17, fig.

13 (9 type from Seba, Alberta, in the American Museum of Natural

History). NEW SYNONYMY.
Measurements. Female : length 4.07 mm. Carapace 1.86 mm.

long, 1.32 mm. wide. First femur, 1.14 mm.; patella, 0.54 mm.;

tibia, 1.08 mm.
; metatarsus, 0.72 mm.

; tarsus, 0.48 mm. Fourth

femur, 1.62 mm.; patella, 0.56 mm.; tibia, 1.26 mm.; metatarsus,

1.35 mm.; tarsus, 0.50 mm.
Male: Length, 3.88 mm. Carapace 1.76 mm. long, 1.33 mm.

wide.
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Description. Anterior median eyes two-thirds diameter apart,
closer to laterals. Posterior medians separated by two diameters,
closer to laterals. Epigynum illustrated by Figure 161, palpus

by Figures 108-110.

Records. Z7^a/i ; Lakota Beach, Bear Lake, S (W. J. Gertsch).
Alberta: Lac la Rouge; 8eba Beach. Manitoba: Birtle.

Clubiona praematura Emerton

Figures 105, 106-107, 124, 136, 222

Clubiona pratmatura Emerton, 1909, Trans. Connecticut Acad. Sci., vol. 14,

p. 219, pi. 10, fig. 7 ( c5 , 9 syntypes from summit of Mt. Washington,
New Hampshire, in the Museum of Comparative Zoology). Roevrer,

1955, Katalog der Araneae, vol. 2a, p. 516. Bonnet, 1956, Bibliographia

Araneorum, vol. 2, p. 1147.

Measurements. Female. Length 4.86-6.84 mm.
; average

5.73 mm. Carapace 2.40 mm. long, 1.63 mm. wide. First femur,
1.33 mm.

; patella, 0.77 mm.
; tibia, 1.07 mm.

; metatarsus, 0.80

mm.
; tarsus, 0.60 mm. Fourth femur, 1.73 mm.

; patella, 0.80

mm.; tibia, 1.33 mm.; metatarsus, 1.67 mm.; tarsus, 0.63 mm.
Male. Length, 4.38-5.04 mm.

; average, 4.75 mm. Carapace
2.13 mm. long, 1.50 mm. wide. First femur, 1.32 mm.; patella,

0.72 mm.
; tibia, 1.20 mm.

; metatarsus, 0.84 mm.
; tarsus, 0.57 mm.

Fourth femur, 1.68 mm:; patella, 0.78 mm.; tibia, 1.44 mm.;
metatarsus, 1.68 mm.

; tarsus, 0.66 mm.
Description. Anterior median eyes separated by two-thirds

diameter in female, by radius in male, closer to laterals. Pos-

terior medians more than two diameters apart in female, one

and one-half in male, closer to laterals. Epigynum illustrated by

Figure 136, palpus by Figures 105-107, 124.

Natural History. This species has been collected from under

stones and in ground debris.

Distribution. Eastern mountain tops, Canada, Alaska.

Records. Kentucky: Tableland Mtn., £ ,
$ . Maine: Mt.

Katahdin summit, S , 9 . Neiv Hampshire: Mt. Washington,
S ,

9 . Alaska: Eklutna, 9
;
Eklutna Flats, 9

;
Anaktuvuk Pass,

9 . Mackenzie : Ft. Resolution, Great Slave Lake, 9 .
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Clubiona mimula Chamberlin

Figures 103-104, 129, 138, 178, 229

Cliibiona mimula Chamberlin, in Chamberlin and Gertsch, 1928, Proc.

Biol. Soc. Washington, vol. 41, p. 184 ( $ type from Fruita, Wayne
Co., Utah, in the University of Utah collection). Eoewer, 1955, Katalog
der Araneae, vol. 2a, p. 515. Bonnet, 1956, Bibliographia Araneorum,
vol. 2, p. 1135.

Measurements. Female. Length 4.86-6.00 mm.
; average

5.36 mm. Carapace 2.37 mm. long, 1.62 mm. wide. First femur,
1.28 mm.; patella, 0.68 mm.; tibia, 0.99 mm.; metatarsus, 0.72

mm.
; tarsus, 0.50 mm. Fourth femur, 1.86 mm.

; patella 0.72 mm.
;

tibia, 1.32 mm.; metatarsus, 1.59 mm.; tarsus, 0.54 mm.
Male. Length 4.20-5.22 mm.

; average 4.65 mm. Carapace 2.16

mm. long, 1.38 mm. wide. First femur, 1.56 mm; patella,

0.75 mm.
; tibia, 1.32 mm.

; metatarsus, 0.96 mm.
; tarsus,

0.54 mm. Fourth femur, 2.01 mm.
; patella, 0.78 mm.

; tibia,

1.38 mm.; metatarsus, 1.68 mm.; tarsus, 0.60 mm.
Description. Anterior median eyes separated by three-quarters

diameter in female, by radius in male, closer to laterals. Posterior

medians separated by two and a half diameters in female, by two
diameters in male, closer to laterals. Epigynum illustrated by
Figure 138, palpus by Figures 103-104. The sperm ducts (Fig.

229) go directly back to the openings, not curving as they do in

the C. abbotii group.
Records. California: Lake Tahoe, 9 , S ;

Yosemite Falls, $.

Idaho: Snake River; Ferncroft. Oregon: Spencer Butte, $.

Utah: Beaver Canyon, S ,
9 ;

*Clear Creek, Raft River Mtns.,

$,9.

Clubiona CHIPPEWA Gcrtsch

Figures 116-118

Clubiona dJiippeiva Gertsth, 1941, Amer. Mus. Novitates, no. 1148, p. 16,

figs. 50-51 ( 6 type from St. Croix Falls, Wisconsin, in the American

Museum of Natural History). Eoewer, 1955, Katalog der Araneae, vol.

2a, p. 514.

Measurements. Male. Length 4.50 mm. Carapace 2.10 mm.
long, 1.44 mm. wide. First femur, 1.98 mm.; patella, 0.81 mm.;
tibia, 1.83 mm.

; metatarsus, 1.26 mm.
; tarsus, 0.81 mm. Fourth

femur, 2.40 mm.
; patella, 0.78 mm.

; tibia, 1.86 mm.
; metatarsus,

2.55 mm.
; tarsus, 0.75 mm.
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Description. Anterior median eyes separated by two-thirds

diameter, closer to slightly larger laterals. Posterior medians two

diameters apart, closer to laterals. Palpus illustrated by Figures
116-118. The female is not known.

Becord. Wisconsin: Tipler, Florence Co., $ . Ontario: Wiar-

ton, Bruce Co., $ .

Clubiona obesa Hentz

Figures 121-123, 140, 172, 224

Clubiona ohesa Hentz, 1847, Pioe. Boston Soc. Nat. Hist., vol. 5, p. 450,

pi. 22, fig. 14. (Types from "Massachusetts, North Carolina, Ala-

bama", lost.) Roewer, 1955, Katalo^ der Araneae, vol. 2a, p. 516.

Bonnet, 1956, Bibliographia Araneorum, vol. 2, p. 1138.

Clubiona crassipalpis Keyserling, 1887, Verh. zool. hot. Gesell. Wien, vol.

37, p. 438, fig. 13 ( S type from near Cambridge, Massachusetts, in

the Museum of Comparative Zoology).

Chibiana triloba Banks, 1906, Ann. Kept. Indiana Geol. Nat. Hist. Surv.,

p. 737, fig. 19 ( 9 syntypes from Wyandotte, Indiana, in the Museum
of Comparative Zoology). Bonnet, 1956, Bibliographia Araneoinim,

vol. 2, p. 1161. NEW SYNONYMY.
Measurements. Female. Length 6.48-10.32 mm.

; average
8.28 mm. Carapace 3.92 mm. long, 2.80 mm. wide. First femur,
3.20 mm.

; patella, 1.36 mm.
; tibia, 2.60 mm.

; metatarsus,
1.92 mm.; tarsus, 1.12 mm. Fourth femur, 3.52 mm.; patella,

1.22 mm.
; tibia, 2.68 mm.

; metatarsus, 3.52 mm.
; tarsus, 1.04 mm.

Male. Length 5.52-8.64 mm.
; average 6.84 mm. Carapace

3.16 mm. long, 2.22 mm. wide. First femur, 3.18 mm.
; patella,

1.32 mm.
; tibia, 3.06 mm.

; metatarsus, 2.22 mm.
; tarsus,

1.02 mm. Fourth femur, 3.48 mm.; patella, 1.20 mm.; tibia,

2.58 mm. ; metatarsus, 3.36 mm.
; tarsus, 0.88 mm.

Description. Anterior median eyes their diameter apart; in

female an equal distance from laterals, in male slightly closer to

laterals. Posterior medians two and one half diameters apart
in female, two diameters in male, a little closer to laterals. Cheli-

cerae robust in female, keeled on their lateral and anteromedial

faces in male.

Diagnosis. The carpoblem of the palpus of C. mixta is more

deeply notched than that of C. ohesa (Figs. 121-123) and the

embolus is shorter. The openings in the epigynum are larger in

C. ohesa (Fig. 140) than in C. mixta.
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Natural History. This spider has usually been found on
leaves and branches of low bushes in deciduous woods, although
it also occurs in tall grass and overwinters under logs, stones,
bark and debris. Hibernation asually occurs in the penultimate
instar. Mature males have been collected from April to August,
and females through September. Egg sacs have been found in

June and July. Kaston observed that eggs laid on June 21,

liatched July 11. An egg sac attached under a leaf was 6.9 mm.
in diameter and 3.9 mm. high and contained 79 yellow, non-

agglutinate, oval eggs each measuring about 0.95 mm. by
1.05 mm. Emerton found 33 eggs in one sac and observed that

eggs laid July 5, hatched August 5, but the spiderlings did not

leave the cocoon until August 26. A male and female have been
found enclosed together in a silk cocoon May 24. On June 16, a

male and immature females were found together in a cocoon.

On the same date a young female was found with cast skins in

a cocoon.

Distribution. Southeastern Canada and eastern United States.

Records. Alabama: Hatchet Creek, Coosa Co. Connecticut:

Riverton
;
Norwalk

;
Westville

; Woodmont, Southbury ;
Morris

;

South Meriden
; Bethany ; Salisbury ;

Branford
; Simsbury ;

Granby; *New Haven. District of Columbia: Washington. Illi-

nois: Urbana; Peoria; Elgin; *AVaukegan; *Waukegan Flats.

Indiana: *Wyandotte; *Ilichmond
; *Valparaiso; *Ogden Dunes;

*Smith. Iowa: Sioux City; Dickinson Co. Maine: South Casco,
Lake Sebago. Maryland: *Prince Georges Co. Massachusetts:

Ipswich River
;
Natick

;
Salem

;
Holliston

;
*Brookline

;
*Milton

;

*Sharon. Michigan: Douglas Lake; Roscommon Co.; New Balti-

more; *Anii Arbor; *Saugatuck; *Lakeside. Minnesota: Itasca

Park; Albert Lea. Mississippi: Camp Shelby; Centreville. Ne-

braska: Plattsmouth; Murdock; Weeping Water; Fremont;
Lincoln; Ainsworth. Neiv Hampshire: Three Mile Island, Lake

Winnepesaukee ;
*Franconia. New Jersey: Ramsey; Oakland;

Moorestown. New York : McLean
;
Van Cortland Swamp, Bronx

;

Valcour Island
;
East Hampton, L. I.

;
Cold Spring Harbor,

L. I.; Jamaica, L. I.; Orient, L. I.; Webster; Ithaca; Enfield

Gorge ;
Lake George ;

New Rochelle
; Pluyck Preserve, Albany

Co.; *Sacandaga River; Lake Bluff; *Youngstown; *Crosby;
*Newfield

; Albany ;
Thacher Park

; Cossayuna Lake
; Coy Pt.,
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Canandaigua Lake; *Queechy Lake; *Juanita Island, Lake

George; Cragsmoor; Oakland Valley; *Sea Cliff; *Roslyn. North

Carolina: Raleigh ; Transylvania Co.
;
*S\vannanoa Valley. Ohio:

Sandusky; *Columbus; *Roekbridge. Permsylvania: *"\Vestern

Pennsylvania". Rhode Island: *Providence. Vermont: Newfare.

Virginia: Falls Church. West Virginia: *near Charleston. Wis-

consin: Grant Co.; Racine Co.; St. Croix.

Manitoba: *Lake Winnipeg. Ontario: Port Credit; Portland;

Wellington ;
West Hill, September ;

Fonde Bay, Lake Nipigon ;

Hoist Point, Minaki; Point Pelee; Humber, Toronto.

Clubiona mixta Emerton

Figures 119-120, 141, 165, 223

Clubiona mixta Emerton, 1890, Trans. Connecticut Acad. Sci., vol. 8, p. 180,

pi. 5, fig. 2 ( 5 , (5 syntypcs from Marblehead, Massachusetts, in the

Museum of Comparative Zoology). Roewer, 1955, Katalog der Araneae,

vol. 2a, p. 515. Bonnet, 1956, Bibliographia Araneorum, vol. 2, p. 1135.

Measurements. Female: length, 6.70-9.76 mm.; average 8.30

mm. Carapace 3.60 mm. long, 2.40 mm. wide. First femur,
2.72 mm.; patella, 1.28 mm.; tibia, 2.24 mm.; metatarsus, 1.68

mm.
; tarsus, 0.96 mm. Fourth femur, 3.44 mm.

; patella, 1.28

mm.
; tibia, 2.40 mm.

; metatarsus, 2.96 mm.
; tarsus, 0.96 mm.

Male : Length, 5.20-8.48 mm.
; average 6.63 mm. Carapace

2.80 mm. long, 2.00 mm. wide. First femur, 2.48 mm.
; patella,

1.00 mm.
; tibia, 2.10 mm.

; metatarsus, 1.52 mm.
; tarsus, 0.66

mm. Fourth femur, 2.80 mm.
; patella, 1.00 mm.

; tibia, 2.72 mm.
;

metatarsus, 2.40 mm.
; tarsus, 0.66 mm.

Description. The structure of this species is similar to that of

C. ohesa except for details of the genitalia. The carpoblem of

C. ohesa is less deeply notched and the embolus is comparatively

longer. The sperm duct openings of C. mixta (Fig. 141) are

smaller than in C. ohesa.

Natural History. This species has been found on bushes and

trees and under stones in silken retreats. The habits resemble

those of C. ohesa.

Distribution. Southeastern Canada, northeastern and north

central United States.
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Records. Coiuiecflcut: *Moiint Carmel, *Portland; *Sandy
Hook. Maine: *Portland

; Long Island. Massachusetts: Lexing-

ton; Sharon; Holliston; *Salem
;

*Marbleliead. Michigan:
Macomb Co.; Oceana Co. Minnesota: Itasca Park. New Hamp-
shire: "West Ossippee. New Jersey: Ramsey. New York: Yonngs-
town

; Crosb}^ ; Chautauqua Co.
;
Lake Bluff. Ohio: Germantown

;

Sandusky. Oklahoma: Enid. Pennsylvania: Arentsville. Wis-

consin: Dane Co.; Grant Co.; Racine Co.

Ontario : Haliburton.

Clubiona spiralis Emerton

Figures 111-113, 143, 175, 212

Cluhiona spiralis Emerton, 1909, Trans. Connecticut Acad. Sci., vol. 14,

pi. 10, fig. 10 ( 5 type from Magnolia, Massachusetts, in the Museiun

of Comparative Zoology). Eoewer, 1955, Katalog der Araneae, vol. 2a,

p. 517. Bonnet, 1956, Bibliographia Araneorum, vol. 2, p. 1153.

Measurements. Female : Length 4.74-7.62 mm.
; average 6.12

mm. Carapace 2.70 mm. long, 1.98 mm. wide. First femur,
1.80 mm.

; patella, 0.90 mm.
; tibia, 1.44 mm.

; metatarsus,
1.08 mm.

; tarsus, 0.66 mm. Fourth femur, 2.40 mm.
; patella,

0.90 mm.
; tibia, 1.81 mm.

; metatarsus, 2.34 mm.
; tarsus,

0.66 mm.
Male : Length 4.38-5.70 mm. ; average 5.16 mm. Carapace

2.46 mm. long, 1.62 mm. wide. First femur, 1.86 mm.
; patella,

0.72 mm. ; tibia, 1.56 mm. ; metatarsus, 1.02 mm.
; tarsus,

0.63 mm. Fourth femur, 2.34 mm.
; patella, 0.84 mm.

; tibia,

1.83 mm.; metatarsus, 2.22 mm.; tarsus, 0.69 mm.

Description. Anterior median eyes separated by their diameter

in female, two-thirds diameter in male, closer to laterals. Pos-

terior medians separated by three and one-half diameters in

female, by two diameters in male, closer to laterals. The distinc-

tive epigynum with sperm duct openings transverse slits on a

median ridge (Fig. 143) ; palpus illustrated by Figures 111-113.

Distribution. Northeastern states and southeastern Canada.

Records. Connecticut: Salisbury, 9 . Maine: Orono, 9 .

Massachusetts: West Gloucester, $
; *Ipswich, 5

;
*Blue Hills,

9 . New Hampshire: Meredith, 9 ; Jackson, $ . New Jersey:

Ramsey, $ ,
9 . New York : Brant Lake, S ;

Lake Keuka, S ;

Elizabethtown, S ; Newfane, <5 ,
9

; Ithaca, S ; Chesire, 9
;

Sea Cliff, 9 . Pennsylvania: Potters Mills, 9 ; Johnstown, S .

Ontario: Newmarket, 9
;
Fort Severn, 9 .
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Clubiona bryantae Gertscli

Figures 114-115, 137, 174, 221

Cluiiona agrestis Emerton, 1924, Psj-che, vol. 31, p. 144, Fig. 6 ( c5 syu-

types from Holliston, Massachusetts, in the Museum of Comparative

Zoology). Name preo('cupiecl by C. agrestis Hentz.

Cluhiona hryaniae Gertscli, 1941, Amer. Mus. Novitates, no. 1148, p. 16.

New name for C. agrestis, preoccupied. Eoewer, 1955, Katalog der

Araneae, vol. 2a, p. 513.

Measurements. Female: Length 5.10-7.20 mm.; average 6.26

mm. Carapace 2.85 mm. long, 2.16 mm. wide. First femur,
1.80 mm.; patella, 0.69 mm.; tibia, 1.56 mm.; metatarsus,
1.11 mm.

; tarsus, 0.63 mm. Fourth femur, 2.28 mm.
; patella,

0.90 mm.
; tibia, 1.20 mm.

; metatarsus, 1.38 mm.
; tarsus, 0.57 mm.

Male. Length 4.40-5.70 mm.
; average 4.98 mm. Carapace

2.46 mm. long, 1.76 mm. wide. First femur, 1.90 mm.
; patella,

0.97 mm.; tibia, 1.67 mm.; metatarsus, 1.20 mm.; tarsus, 0.66

mm. Fourth femur, 2.10 mm.
; patella, 0.97 mm.

; tibia, 1.67 mm.
;

metatarsus, 2.46 mm.
; tarsus, 0.77 mm.

Description. Anterior median eyes more than their diameter

apart, as far from larger laterals in female, closer in male. Pos-

terior medians separated by more than three diameters in female,

two and a half diameters in male, closer to slightly larger lateral

eyes. Epigynum illustrated by Figure 137, palpus by Figures
114-115.

Records. Illinois: nr. Chicago, 9 . Maine: Mount Desert Isl.,

9. Massachusetts: Holliston, £ ,
9

;
Blue Hills, c^ . Michigan:

*Conway, $ , 9 . New York: Lake Sebago, 9 . Wyoming : 13 mi.

N. of Old Faithful, Yellowstone Natl. Park, 9 .

Ontario: Fort Albany, 9 .

Clubiona rileyi Gertsch

Figures 157, 213

Clubiona rileyi Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 17, fig. 47

( $ type from Itasca Park, Minnesota, in the American Museum of

Natural History). Eoewer, 1955, Katalog der Araneae, vol. 2a, p. 517.

Cluhiona elizahethae Kaston, 1945, Amer. Mus. Novitates, no. 1290, p. 4,

fig. 43, 9 (juv. 9 type from Riverton, Connecticut in the American

Museum of Natural History). Roewer, 1955, Katalog der Araneae,

vol. 2a, p. 514. NEW SYNONYMY.
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Measurements. Female : Length 7.42 mm. Carapace 3.24 mm.
long, 2.28 mm. wide. First femur, 2.64 mm.

; patella, 1.26 mm.
;

tibia, 2.34 mm.; metatarsus, 1.80 mm.; tarsus, 1.02 mm. Fourth

femur, 3.18 mm.
; patella, 1.26 mm. ; tibia, 2.58 mm.

; metatarsus,
3.06 mm.

; tarsus, 1.02 mm.
Description. Anterior median eyes their diameter apart. Pos-

terior medians three diameters apart, closer to laterals. Epigy-
num illustrated by Figure 157. The male is not known.
Comment. The type of C. elizahethae lacks internal genitalia,

thus is an immature.

Records. Connecticut : Meriden, $ (H. L. Johnson).

Clubiona kulczynskii de Lessert

Figures 148-149, 158, 168, 217

Clubiona TculcsynsTcii de Lessert, 1905, Rev. Suisse Zool., vol. 13, p. 647,

fig. 13 ( (5 type from Schuls, Graubiinden, Switzerland at 1250 m. elev.).

Roewer, 1955, Katalog der Arancae, vol. 2a, p. 495. Bonnet, 1956,

Bibliographia Araueoruni, vol. 2, p. 1130.

Chibiona intermontana Gertsch, 1933, Anier. Mus. Novitates, no. 637, p. 9,

figs. 10, 13 ( 5 type from Slough Creek, Yellowstone National Park,

Wyoming, in the American Museum of Natural History). Roewer,

1955, Katalog der Araneae, vol. 2a, p. 515. NEW SYNONYMY.
Cluhion<i altana Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 16, fig.

54 ( 5 type from Sel^a, Alberta, in the American Museum of Natural

History). NEW SYNONYMY.
Measurements. Female : Length 4.80-7.75 mm.

; average 5.71

mm. Carapace 2.64 mm. long, 1.86 nnii. wide. First femur,
2.04 mm.; patella, 0.90 mm.; tibia, 1.50 mm.; metatarsus, 1.02

mm.
; tarsus, 0.60 mm. Fourth femur, 2.52 mm.

; patella,

0.96 mm.
; tibia, 1.92 mm. ; metatarsus, 2.40 mm.

; tarsus, 0.72 mm.
Male : Length 4.35-5.04 mm.

; average 4.72 mm. Carapace
2.34 mm. long, 1.65 mm. wide. First femur, 1.92 mm.; patella,

0.84 mm.
; tibia, 1.50 mm.

; metatarsus, 1.26 mm.
; tarsus, 0.82

mm. Fourth femur, 2.66 mm.; patella, 0.90 mm.; tibia, 1.80

mm.
; metatarsus, 2.34 mm.

; tarsus, 0.82 mm.

Description. Anterior median eyes a little more than their

diameter apart in female, by their radius in males, two thirds

as far from larger lateral eyes. Posterior median eyes separated
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by two and a half times their diameter in female, by two diam-

eters in male, closer to laterals. Epigynum illustrated by Figure

158, palpus by Figures 148-149.

Natural History. This species has been collected from lodge-

pole pine forest in the Rocky Mountains, and females with egg
sac in a rolled up Sanihiicus leaf.

Distribution. Switzerland, Scandinavia, Kamchatka
; Rocky

Mountains, northern United States to Alaska.

Records. Colorado: 4 mi. N. of Allenspark, Boulder Co.;

Crystal, Gunnison Co. New York: Summit of Mt. Maclntyre.
North Carolina: Summit of Roan Mt. Ve7'mo7it: Burke Mtn.

Wyoming: Two Ocean Lk.
;
Emma Matilda Lake, Teton Co.

Alaska: Tnoko;
*Juneau

;
*5 mi. S. of Rapids, on Richardson

flighway ;
*Matanuska.

Alberta: Banff, Seba Beach; Edmonton. Newfoundland:

Spruce Brook. Ontario: Mattagami River, Smoky Palls. Sas-

katchewan: Lac La Rouge. Yukon : Marsh Lake.

Clubiona californica Fox

Figures 152-154, 167, 218

Clubiona caUfor7iica Fox, 1938, Iowa State College Jour. Sci., vol. 12, p. 239,

pi. 2, fig. 4(9 type from San Francisco, California, in the United

States National Museum).

Measurements. Female: Length 4.62-6.06 mm.; average 5.53

mm. Carapace 2.37 mm. long, 1.62 mm. wide. First femur,
1.50 mm.

; patella, 0.78 mm.
; tibia, 1.11 mm.

; metatarsus,

0.72 mm.
; tarsus, 0.54 mm. Fourth femur, 1.68 mm.

; patella,

0.78 mm.
; tibia, 1.98 mm.

; metatarsus, 1.68 mm.
; tarsus, 0.60 mm.

Male : Length 3.78-4.80 mm.
; average 4.27 mm. Carapace

1.98 mm. long, 1.44 mm. wide. First femur, 1.38 mm.; patella,

0.63 mm.
; tibia, 1.26 mm.

; metatarsus, 0.96 mm.
; tarsus, 0.60 mm.

Fourth femur, 1.62 mm.
; patella, 0.66 mm.

; tibia, 1.26 mm.
;

metatarsus, 1.56 mm.
; tarsus, 0.60 mm.

Description. Anterior median eyes their diameter apart,

slightly closer to laterals. Posterior medians separated by three

diameters in female, by two in male. Epigynum illustrated by

Figure 218.
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Diagnosis. The dorsal division of the palpal apophysis is nearly
the same thickness as the ventral division, and the ventral di-

vision is less than twice as Ion": as the dorsal. (Pigs. 152, 154)
while in C. canadensis the ventral division is heavier and at least

twice as long as the dorsal.

Records. California: Bodega Bay, $ , <? ;
Yosemite Natl. Park,

9
, $ (W. J. Gertsch).

Clubiona norvegica Strand

Figures 146-147, 156, 164, 215

CluMona norvegica Strand, 1900, Norske Vid. Selsk. Skrift, p. 30, fig. e

{$ type from Eosvandsholmen, Hatfjelddalen, Norway). Eoewer, 1955,

Katalog der Araneae, vol. 2a, p. 497. Bonnet, 1956, Bibliograpliia

Araneormn, vol. 2, p. 1138.

Clubiona canadensis, Emerton, 1909, Trans. Connecticut Acad. Sci., vol. 14,

pi. 10, fig. 8 (err. det.). Kaston, 1948, Bull. Connecticut GeoL, Nat. Hist.

Surv., no. 70 (in part) fig. 1345. Not C. canadensis Emerton.

Clubiona carponterae Fox, 1938, Iowa State College Jour. Sci., vol. 12, p.

240, pi. 2, fig. 7 ( 9 type from Lalnador in the United States National

Museum). NEW SYNONYMY.
Measurements. Female : Length 4.65-7.26 mm.

; average 6.70

mm. Carapace 2.82 mm. long, 1.98 mm. wide. First femur,
1.92 mm.; patella, 0.99 mm.; tibia, 1.62 mm.; metatarsus, 1.14

;mm. ; tarsus, 0.74 mm. Fourth femur, 2.52 mm. ; patella,

,0.92 mm.; tibia, 1.68 mm.; metatarsus, 2.24 mm.; tarsus,
0.74 mm.

Male. Length 4.86-5.28 mm.
; average 5.07 mm. Carapace

2.35 mm. long, 1.59 mm. wide. First femur, 1.98 mm.
; patella, 0.90

mm.; tibia, 1.74 mm.; metatarsus, 1.02 mm.; tarsus, 0.78 mm.
Fourth femur, 2.16 mm.; patella, 0.78 mm.; tibia, 1.74 mm.;
metatarsus, 2.04 mm.

; tarsus, 0.72 mm.
Description. Anterior eyes their radius apart in female, an-

terior medians slightly more separated in male. Posterior

medians separated by three diameters, closer to laterals, those of

male closer together. The male has a prolateral ridge on the

attenuated chelicerae. The ventral division of the palpal apo-

physis of the palpus is very much longer than the dorsal division

and both divisions extend ventrally (Figs. 146-147). The epigy-
num (Fig. 156) is distinct.
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Distribution. England, Scandinavia, Finland, Northern United

States, Canada.

Records. Minnesota: Itasca Park. New York: Long; Lake,
Adirondack Mountains. Oregon: Scappoose. Utah: W. 111°55':

N. 40°15'. Washington: Lupez Island. Alaska: College; Kobuk

Riv., between Shunguak and Kiana
;
86 mi. N. of Fairbanks, nr.

Alaska Lodge.
Labrador: Butte Harbor; Battle Harbor. Mackenzie: Rein-

deer Station; Pearson Point, Great Slave Lake. Manitoba:

Churchill; Manitoba; Victoria Beach. Newfoundland: NE. of

Belle Island. Ontario: Weller Bay; Hallowell; Cape Henrietta

Maria; Mindemoya, Lake Manitoulin.

Clubiona canadensis Emerton

Figures 150-151, 155, 163, 216

Clubiona canadensis Emerton, 1890, Trans. Connecticut Acad. Sci., vol. 8,

p. 181, pi. 5, fig. 4(5,9 syntypes from Mt. Washington, New Hamp-
shire, in the Museum of Comparative Zoology). Roewer, 1955, Katalog
(ler Araneae, vol. 2a, p. 514. Bonnet, 195(5, Bibliographia Araneonim,
vol. 2, p. 1115.

Clubiona iMcifica Banks, 1896, Trans. Amer. Ent. Soc, vol. 23, p. 65 ( $

syntypes from Olympia, Washington, in the Museum of Comparative

Zoology). Bonnet, 1956, Bibliographia Araneorum, vol. 2, p. 1139.

NEW SYNONYMY.
Measurements. Female : Length 6.00-11.50 mm.

; average
7.76 mm. Carapace, 2.92 mm. long, 2.08 mm. wide. First femur,
2.16 mm.

; patella, 1.04 mm.
; tibia, 1.52 mm.

; metatarsus, 1.16

mm
; tarsus, 0.76 mm. Fourth femur, 2.56 mm.

; patella,

1.04 mm.; tibia, 1.76 mm.; metatarsus, 2.24 mm.; tarsus,

0.76 mm.
Male: Length 4.80-8.00 mm.; average 6.07 mm. Carapace

2.82 mm. long, 2.07 mm. wdde. First femur, 2.52 mm.
; patella,

1.14 mm.
; tibia, 2.10 mm.

; metatarsus, 1.59 mm.
; tarsus, 0.93 mm.

Fourth femur, 3.00 mm.
; patella, 1.14 mm.

; tibia, 2.40 mm.
;

metatarsus, 2.88 mm.
; tarsus, 0.98 mm.

Description. Anterior median eyes one-half to two-thirds their

diameter apart, slightly farther (in female), closer (in male)
to lateral eyes. Posterior medians three and a half diameters

apart in female, two and a quarter in male, two-thirds as far
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from laterals. Epigynum illustrated by Figure 155, often margin
disappearing in genital groove; male palpus illustrated by Fig-
ures 150-151 differentiate it from C. californica.

Natural History. This species has been collected from trees

and shrubs, from under loose bark, under stones, fallen leaves

and moss. Individuals mature from June to September. It

usually hibernates in the immature stage, and immature speci-
mens may be found as late as July 16, with mature individuals

appearing after the middle of June. A female from Nova Scotia

was collected with her egg sac in September. The egg sac was
a flat oval measuring 18 by 14 mm.

Distribution. Western Mountains, northern United States,
Canada to Alaska.

Records. California: Yosemite
;
Echo Lake; Ben Lomond;

Mount Shasta; Marin Co. Colorado: Crater Lk., Pitkin Co.;

Crystal and Gothic, Gunnison Co. Connecticut: *New Haven;
*Riverton; *Salisbury. Idaho: Crow Creek. Maine: South Harps-
well; Baxter St. Park. Michigan: Crawford Co. Minnesota:

Minneapolis. Montana: Numa Ridge, Glacier Natl. Park. New
Hampshire: Pike, nr. Gorham

; Randolph; *Mt. Washington,
*Franconia

;
*Lake Winnepesaukee. New Jersey: Kittatinny

Mtn., Warren Co. New York: Callicoon; Snyder Lake; Hunter;
Point Breeze; Artist's Brook; Trout Pond; Slide Mountain,
Adirondack Lodge ;

Mt. Mclntyre ;
Ithaca

; Speculator ;
Hunter

Mtn., Mt. Whiteface
;
Lake Keuka

; ^Wilmington; *Lake Cinna-

mon
;
Riders Mills ; Stamford. North Carolina: Frying Pan Gap ;

*Linville. Oregon: McCredie Springs; Mary's Peak; Salt Creek

Pass; Oak Ridge; Lake of the Woods; McKenzie Bridge; Cave

City; Bandon; Mt. Hood; Spencer Butte; Fossil Point; Marsh-
field

; Eugene ;
Medford

;
Colton

; Corvallis
;
Portland

;
McMinn-

ville, Hood River Co. Pennsylvania: Laurenceville. Tennessee:

Great Smoky Mtns. Natl. Park. Utah: Silver Lake; Fish Lake;
Salt Lake City; 15 m. N. of Boulder; Pine Isl. Lake. Vermont:

Rutland; Mt. Mansfield. Virginia: Mountain Lake; Siles Co.

Washington: Mt. Ranier; *01ympia; *Camp Umatilla; *Chi-

halis; Seattle; *01ympic Peninsula; *Lopez Isl.; *San Juan
Isl.

; *Cypress Isl.
;
*Shaw Isl.

;
*Orcas Isl.

; *Blakely Isl.
; *Spie-

den Isl.; Walla Walla. Wisconsin: Calumet Co.; Door Co.;
Manitowoc Co. Wyoming: Grand Teton Natl. Park.
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Alaska: Shagway; Admiralty Islands; Nakutat; Aleutian

Island; *Juneau; Kuhak Bay; *Haines.

Alhcrta: Seba Beach; Fitzgerald; Devils Lake; Lake Louise;
Lembrieh Falls. British Columbia: Wellington; Vancouver;
*Kaslo; *Bear Lake; *Kaslo Creek; *Glacier; *Balfour; *Ains-

worth; *Metlakatla. Labrador: Paradise River; *Battle Harbor.

Manitoba: La Pas
;
Ohnr

;
Victoria Beach

;
Lockhead

;
Horse Shoe

Lake. New Brunswick: Fredricton. Newfoundland: Humber
River; Stephenville Crossing, Bay of Saint George. Nova Scotia:

Digby; Barrington. Ontario: Nipigoii; Mindemoya, Manitoulin;

Wellington : Silver Inlet, Thunder Bay ;
Deux Rivieres

;
Port

Arthur
;

Island 1008, Lake Temagami ;
Kakinor

; Algonquin
Park

;
Costello Creek, Algonquin Park

;
Smoke Lake, Algonquin

Park
;

Little Vermilion Lake
; Kagawong, Manitoulin

;
Pobler

Island; Ilollowalk; Eva L. Quetico Park; Altonapeskat ;
Grim-

thop, Manitoulin
; Smoky Falls, Mattagami Riv.

;
Beaver Riv.,

Grey Co.; *Shea's Bay, Anticosti. Quebec: *Montreal; Gaspe;
Ellis Bay, Anticosti. Saskatchewan: Lac La Rouge; Waterton;
Waskesiu.

Clubiona adjacens Gertsch and Davis

Figures 54-55, 160

Cluhiona adjacens Gertsch and Davis, 1936, Amer. Mus. Novitates no. 881,

p. 19, figs. 35 ( ($ type from Cameron Co., Texas, in the American

Museum of Natural History). Gertsch, 1941, ibid., no. 1148, p. 8, figs.

30, 31. Eoewer, 1955, Katalog der Araneae, vol. 2a, p. 513.

Measurements. Male: Total length 2.30 mm. Carapace 1.05

mm. long, 0.75 mm. wide. First femur, 0.72 mm. ; patella,

0.38 mm.
; metatarsus, 0.48 mm.

; tarsus, 0.30 mm.
Description. Anterior median eyes their radius apart, half as

far from laterals. Posterior medians two diameters apart, one

from laterals. Figures 54, 55, 160 were made after drawings by
Gertsch and Davis (1936) and Gertsch (1941). The female

is not known.

Clubiona gertschi, new species

Figures 50-51, 84, 195, 232

Type. Male holotype from under stone on Mt. Washington,
New Hampshire, July 4, 1907 (J. H. Emerton) in the Museum
of Comparative Zoology.
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Measurements. Female : Length 4.93 mm. Carapace 2.23 mm.
long, 1.50 mm. wide. Abdomen, 2.83 mm. long, 1.70 mm. wide.

First femnr, 1.29 mm.; patella, 0.67 mm.; tibia, 1.02 mm.; meta-

tarsus, 0.73 mm.
; tarsus, 0.42 nun. Fourth femur, 1.53 mm.

;

patella, 0.75 mm.; tibia, 1.33 mm.; metatarsus, 1.33 mm.; tarsus,

0.52 mm.
Male : Length 4.14 mm. Carapace 1.92 mm. long, 1.26 mm.

wide. Abdomen 2.22 mm. long, 1.35 mm. wide. First femur,
1.20 mm.

; patella, 0.60 mm.
; tibia, 1.08 mm.

; metatarsus,
0.75 mm.

; tarsus, 0.48 mm. Fourth femur, 1.47 mm.
; patella,

0.59 mm.
; tibia, 1.26 mm.

; metatarsus, 1.47 mm.
; tarsus,

0.55 mm.
Description. Female : Clypeus equal in height to one-fourth

diameter of an anterior median eye. First row of eyes slightly

recurved as seen from front and narrower than second row, the

median eyes separated by less than one diameter, nearer larger

laterals. Second row of eyes slightly procurved, the medians

separated by slightly more than two diameters, nearer the some-

what larger laterals. Chelicerae armed with three small teeth on

lower margin of furrow, the first two being close together and
smallest.

Carapace red-brown, unmarked except for dark median groove
and black rings surrounding eyes, clothed with fine sub-erect dark

hairs and scattered dark bristles which are longest and most

numerous in ocular area. Sternum light yellow-brown, margins
darker brown with prominent dark spots at coxae. Chelicerae

dark red-brown, provided with conspicuous lateral condyles.

Endites light brown, as is the distal margin of labium, the rest

of the labium being dark brown. Coxae and legs light yellow-

brown, clothed with sub-erect long hairs and scattered black

bristles. Dorsum of abdomen light red-brown with many scat-

tered fine light yellow spots shading to a darker color in posterior

regions. There is a faint indication of posteriorly directed chev-

rons on the distal third of abdomen. Dorsum is clothed with fine

recumbent pubescent hairs and scattered sub-erect dark bristles

which are coarser and most numerous at base. Venter of abdo-

men light yellow-brown with two longitudinal lines of small

dark spots near the midline. Epigynum as illustrated in Figure
84.
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Male. Clypeiis equal in height to one-fifth of diameter of an
anterior median eye. First row of eyes straight as seen from
front and narrower than the second row, median eyes separated

by nearly two-thirds diameter, nearer equal laterals. Median
ocular area broader than long, narrowed in front

; eyes equal
in size. Chelicerae with w'ell developed lateral condyles armed
with three small teeth on lower margin of furrow, the tooth

nearest base of fang the smallest. Coloration similar to that of

female. Palpus as illustrated in Figures 50-51.

Diagnosis. The character of palpi and epigynum shows that

this species is most closely related to C. johnsoni and C. kastoni.

CluMona gertschi is easily distinguished from C. kastoni in that

the posterior median eyes are separated by two diameters. The

larger size and coloration of the abdomen readily distinguish

C. gertschi from C. johnsoni.
Distribution. It is interesting to note that tliis species has

been taken only on mountain tops in Vermont, New Hampshire
and Maine, where it has been found under stones.

Records. Maine: Mount Katahdin, 9 allotype, July (J. H.

Emerton). Neiv Hampshire: Mount Moosilauke, 9 paratype,

July (E. B. Bryant) ;
Mount Washington, £ holotype, July

(J. H. Emerton). Vermont: Mt. Mansfield, £, 9 (H. and L.

Levi).

Clubiona rhododendri Barrows

Figures 38, 39, 230

CluMona rhododendri Barrows, 1945, Ann. Ent. Soe. Amer., vol. 38, p. 72,

pi. 1, figs. 2, 4 ( (5 and 9 types from New Found Gap, Great Smoky
Mountain National Park, Tennessee).

Measurements. Male : Length, 3.48 mm. Carapace 1.74 mm.

long, 1.26 nnn. wide. First femur, 1.38 mm.
; patella, 0.60 mm.

;

tibia, 1.32 mm.
; metatarsus, 0.93 mm.

; tarsus, 0.51 mm. Fourth

femur, 1.62 mm.; patella, 0.60 mm.; tibia, 1.38 mm.; metatarsus,

1.59 mm.
; tarsus, 0.54 mm.

Description. Male : Anterior median eyes their radius apart,

half as far from slightly larger lateral eyes. Posteror medians two

diameters apart, closer to smaller laterals. Palpus illustrated

by Figures 38-39. The female specimens have apparently been

lost.
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Diagnosis. This species is most closely related to C. ahhotii,
but is readily distinguished from ahhotii in that the tibial apo-

physes of rhododcndri are directed ventrad and the retrolateral

apophysis is nearly as broad as long, whereas in ahhotii the tibial

apophyses are directed distad and the retrolateral apophysis is

distinctly longer than broad.

Natural History. This species has been taken from rhododen-

dron bushes and from the leaves under these bushes along streams

from 2,550 feet up to 5,000 feet elevation. Cluhiona ahhotii has

not been collected in the locality in which rhododendri has been

collected.

Clubiona plumbi Gertsch

Figures 60-61, 95, 250

Clubiona plumhi Gertsch, 1941, Aiiier. Mus. Novitatcs, no. 1148, p. 12, figs.

21-22 ( S type from Long Island, New York, in the American Museum
of Natural History). Barnes, 1953, Amer. Mus. Novitates, no. 1632,

p. 16.

Measurements. Female : Length 3.6 mm. Carapace 1.79 mm.

long, 1.20 mm. Avide. First femur, 0.94 mm.
; patella, 0.52 mm. ;

tibia, 0.78 mm. ; metatarsus, 0.63 mm.
; tarsus, 0.39 mm. Fourth

femur, 1.40 mm.; patella, 0.66 mm.; tibia, 1.17 mm.; metatarsus,
1.33 mm. ; tarsus, 0.42 mm.
Male : Length : 2.95-4.1 mm. One male length 2.95 mm. Cara-

pace, 1.36 mm. long, 0.93 mm. wide.

Description. Anterior median eyes their radius apart, half as

far from laterals. Posterior median eyes one and one half (Mas-

sachusetts) to two diameters (North Carolina) apart, less than

a diameter from laterals.

Diagnosis. This species is closely related to C. pikei Gertsch,

but is smaller, and the eyes are spaced closer.

Natural History. Found in dry beach habitats such as dune

grass and dr,v beach drift (Barnes, 1953).

Records. Massachusetts: \\ellheet, 9, S (N.Banks). North

Carolina: Carrot IsL, Carteret Co., 9,3 (R. Barnes).
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Clubiona opeongo, new species

Figures 86, 234

Type. Female holotype from Lake Opeongo, Algonquin Park,

Ontario, July 20, 1943, in the American Museum of Natural

History.
Measurements. Female: Length 3.60 mm. Carajiace 1.82 mm.

long, 1.30 mm. wide. First femur, 1.05 mm.; patella, 0.51 mm.;
tibia, 0.79 mm.

; metatarsus, 0.59 mm.
; tarsus, 0.38 mm. Fourth

femur, 1.35 mm.
; patella, 0.57 mm.

; tibia, 1.00 mm.
; metatarsus,

1.33 mm.; tarsus, 0.45 mm.
Descriptio7i. Anterior median eyes their diameter apart, less

than their diameter from laterals. Posterior median eyes a little

more than three diameters apart, two from laterals. The color is

yellow-white except for the black eye-rings.

Diagnosis. The openings of the epigynum (Fig. 86) are

similar to that of C. littoralis, but the ducts and receptacles are

closer to each other.

Clubiona littoralis Banks

Figures 70-71, 87, 201, 242

Cluhiona littoralis Banks, 1895, Jour. New York Ent. Soc, vol. 3, p. 79

( c? , 9- syntypes from Sea Cliff, Long Island, New York, in the

Museum of Comparative Zoology). Barnes, 1953, Anier. Mus. Novitates,

no. 1632, p. 15. Roewer, 1955, Katalog der Araneae, vol. 2a, p. 515.

Bonnet, 1956, Bibliographia Araneorum, vol. 2, p. 1131.

Cluhiona latifrons Emerton, 1913, Trans. Connecticut Acad. Sci., vol. 18,

p. 220, pi. 2, fig. 12 ( $ , $ syntypes from Plum Island, Ipswich, Massa-

chusetts, in the Museum of Comparative Zoology).

Measuremerits. Female : Length 4.44-7.80 mm.
; average 6.20

mm. Carapace 2.76 mm. long, 1.86 mm. wide. First femur,
1.62 mm.; patella, 0.96 mm.; tibia, 1.50 mm.; metatarsus, 1.14

mm.
; tarsus, 0.66 mm. Fourth femur, 2.01 mm.

; patella,

0.96 mm.; tibia, 1.65 mm.; metatarsus, 2.22 mm.; tarsus,

0.66 mm.
Male: Length 4.26-5.46 mm.; average 5.06 mm. Carapace

2.40 mm. long, 1.56 mm. wide. First femur, 1.32 mm.
; patella,

0.72 mm.; tibia, 1.26 mm.; metatarsus, 1.08 mm.; tarsus,

0.60 mm. Fourth femur, 1.56 mm.; patella, 0.72 mm.; tibia,

1.35 mm.; metatarsus, 1.71 mm.; tarsus, 0.60 mm.
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Description. Anterior median eyes three-fourths diameter

apart, twice as far from larger lateral eyes. Posterior medians
three and a half diameters apart in female, less than three in

male, closer to laterals.

Diagnosis. This is one of the most readily distinguished species
of the ahhotii group because of its larger size, the very broad

cephalic part of the cephalothorax, the more widely spaced eyes,
and the heavy and protruding chelicerae. The male palpus (Figs.

70-71) is distinct as is shown in the figures. The epigynum of

the female somewhat resembles that of Cluhiona kastoni, but
differs in several details as shown in Figure 87.

Natural History. This species has been collected from salt

marsh grass (Barnes, 1953).
Distrihution. Ontario, Atlantic coast states to Florida.

Records. Florida: Cedar Keys, 9 . Massachusetts: Martha's

Vineyard, ^ ,
9

;
*Plum Isl., Ipswich, 5,9; *Dighton, $ , 9 ;

*Nantucket, 9,5. New Jersey: Cape May, 9 . North Carolina:

Beaufort, Carteret Co. New York: Sea Cliff, L. I., $ , 9
;
Ama-

gansett, L. I., 9
;
Gardiners Isl., $ .

Ontario: Barrie Isl., Manitoulin Lake, 9 .

Clubiona bishopi, new species

Figures 40-41

Type. Male holotype from Cheat Range, Durbin, West Vir-

ginia, August 1, 1943, in the American Museum of Natural

History.
Measurements. Male .- Length 4.36 mm. Carapace 2.02 mm.

long, 1.52 mm. wide. Abdomen 2.40 mm. long, 1.52 mm. wide.

First femur, 1.44 mm.
; patella, 0.60 mm.

; tibia, 1.35 mm.
;
meta-

tarsus, 0.90 mm.
; tarsus, 0.48 mm. Fourth femur, 1.68 mm.

;

patella, 0.69 mm.
; tibia, 1.38 mm.

; metatarsus, 1.62 mm.
; tarsus,

0.51 mm.
Description. Clypeus equal in height to one-fourth diameter

of an anterior median eye. First row of eyes straight as seen from
front and narrower than the second row, median eyes separated

by radius of one of them, an equal distance from slightly larger
oval laterals. Second row of eyes straight, median eyes separated

by one and a half times diameters, two-thirds as far from smaller
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laterals. Eyes subequal in size. Chelicerae armed with four small

teeth on lower margin of the furrow
;
teeth nearest base of fang

very small. Leg spines robust and brown in color.

Carapace pale yellow-brown and unmarked except for the

dark median groove and the black rings surrounding the eyes.

Chelicerae attenuated, orange-brown, clothed sparsely with long

erect black bristles on anterior faces. Labium and endites light

yellow-brown except for pale yellow distal margins. Sternum

pale yellow with light yellow-brown margins. Coxae and proxi-

mal segments of the legs concolorous with sternum, distal seg-

ments of legs light yellow-brown. Dorsum of abdomen light

rusty-brown flecked with small spots of pale yellow. An in-

distinct median stripe of light brown extends from base of abdo-

men to a point about half-way back on dorsum. Venter of abdo-

men unmarked pale yellow-brown.

Diagnosis. This species is closely related to C. rhododendri,

but may be readily distinguished from that species in that the

dorsal tibial apophysis of C. bishopi (Figs. 40, 41) is bluntly

rounded, whereas in C. rhododendri it is sharply pointed.

Records. Maine: Katahdin Stream Camp, Piscataquis Co.

New York: Jordanville, S paratype, November (C. Crosby and

H. Dietrich). West Virginia: Cheat Range, Durbin, S , August.
Ontario: Mindemoya, Manitoulin, $ paratype, July (T.

Kurata) ; Lake Arehamboult, S paratype, August (Kurata).

Clubiona kastoni Gertsch

Figures 46-47, 81, 196, 233

Clubiona kastoni Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 14, figs.

37-39 ( S type from Norwalk, Connecticut, in the American Museum

of Natural History). Eoewer, 1955, Katalog der Araneae, vol. 2a,

p. 515.

Measurements. Female : Length 3.12-5.22 mm.
; average 4.21

mm. Carapace 1.86 mm. long, 1.26 mm. wide. First femur,

1.08 mm.; patella, 0.54 mm.; tibia, 0.86 mm.; metatarsus, 0.66

mm.; tarsus, 0.38 mm. Fourth femur, 1.35 mm.; patella,

0.54 mm. ; tibia, 1.14 mm.
; metatarsus, 1.44 mm.

; tarsus, 0.42 mm.
Male : Length 3.06-4.02 mm.

; average 3.65 mm. Carapace
1.80 mm. long, 1.32 mm. wide. First femur, 1.32 mm.

; patella.
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0.54 mm.
; tibia, 1.14 mm.

; metatarsus, 0.84 mm.
; tarsus, 0.48 mm.

Fourth femur, 1.62 mm.; patella, 0.60 mm.; tibia, 1.20 mm.;
metatarsus, 1.56 mm.; tarsus, 0.50 mm.

Description. Anterior median eyes two-thirds diameter apart,
closer to slightly larger laterals. Posterior eyes two and a half

diameters apart, one and a quarter diameters from laterals.

Diagnosis. The tibial apophyses of the palpus of C. kastoni

(Figs. 46, 47) are more robust and the retrolateral apophysis
is much broader at the base than is the case in closely related

C. saltitans, and the cheliceral keels found in saltitans are missing
in the males of kastoni. The sperm receptacles of the epigynum
of C. kastoni (Fig. 81) are widely separated and the sperm
duct openings are oval in shape, whereas in C. saltitans, the sperm
receptacles are closer together and the sperm duct openings
are nearly round.

Distrihution. Most parts of the United States and southern

Canada.

Records. California: AYeed. Connecticut: Columbia; Norwalk,
6 holotype, 9 allotype, 9 paratypes ; Cheshire, 9 paratype ;

*Macedonia
;
*Portland

;
*Watertown

; *Wilton
;
New Haven.

District of Colunihia: Washington. Maine: Wales; Orono, 9

paratype. Massachusetts: Boston; Holliston; Cambridge. Ne-
hraska: nr. Lincoln. New Hampshire: Gilmantown; Mt. Wash-

ington. New Jersey: Ramsey. New York: Lake Sebago, Interstate

Park, S paratype ; Ithaca, $ ,
Sea Cliff

; Flushing ;
Black

Brook
; Long Pond

;
Cheshire

;
Bolton

;
Lake George ;

Stamford
;

Yonkers; Wappingers Falls; Cragsmoor. North Carolina: Mt.

Graybeard. Ohio: Cantwell Cliffs, Hocking Co. Oregon: Goble,

6 paratypes ; Scappoose, $ , 9 paratypes ;
Portland

;
nr. Mc-

Minnville. Tennessee: Kingston, $ paratype. Vermont: South
Newfane. Wisconsin: St. Croix Falls.

Alberta: Edmonton. British Columbia: Wellington. Ontario:

Toronto
;
South Tea Lake, Algonquin Park

; Wellington ; Sproule

Bay, Lake Opeongo; Port Credit. New Brunsivick: Newburg.

Clubiona estes, new species

Figures 78, 197, 247

Type. Female holotype from 10 miles west of Estes Park,

Rocky Mountain National Park, Colorado, July 8, 1949 (W. J.
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and J. W. Gertsch) in the American Museum of Natural HistorJ^
Measurements. Female: Length 4.23 mm. Carapace 1.70 mm.

long, 1.27 mm. wide. Abdomen 2.73 mm. long, 1.73 mm. wide.

First femur, 0.77 mm.
; patella, 0.47 mm.

; tibia, 0.70 mm.
;

metatarsus, 0.50 mm.
; tarsus, 0.40 mm. Fourth femur, 1.33 mm.

;

patella, 0.47 mm.
; tibia, 0.87 mm.

; metatarsus, 1.07 mm.
; tarsus,

0.43 mm.
Description. Clypeus equal in height to one-sixth diameter of

an anterior median eye. First row of eyes straight as seen from

front. Eyes separated by radius of one of them. Second row of

eyes very slightly procurved, median eyes separated by three

times the diameter of one of them, nearer the equal lateral eyes.

Eyes unequal in size. Chelicerae armed with four teeth on lower

margin of furrow
;
first two being close together and very small.

Carapace very light yellow-brown, unmarked except for very
short dark median groove and black eye rings. Sternum pale

yellow with a light brown border and two light brown spots on

margin at third coxae and two dark brown spots on margin at

fourth coxae. Sternum clothed with long and dark sub-erect hairs

in median portion and erect dark bristles at margins. Chelicerae

brown and clothed on anterior faces with scattered pubescent
hair and long black bristles. Endites and labium light brown

except for a thin band of light yellow at distal margins, and

clothed with scattered black bristles. Coxae and femora very pale

yellow, with remainder of legs a very light yellow-brown. Dorsum
of abdomen a very pale yellow, unmarked, slightly darker pos-

teriorly, sides and venter concolorous with dorsum and likewise

unmarked.

Diagnosis. This species is closelj^ related to C. mutata, but is

larger. The anterior median eyes of C. estes are separated by
the radius of one of them, whereas in C. mutata, the anterior

medians are separated by a diameter. The shape of the sperm
duct openings of the epigyna (Fig. 78) differ slightly in shape,

as do other details.

Clubiona odelli, new species

Figures 82, 190, 231

Type. Female holotype from North Creede, Colorado, July
1934 (F. M. Carpenter) in the Museum of Comparative Zoology.
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Measurements. Female. Length 6.12 mm. Carapace 2.16 mm.
long', 1.53 mm. Avide. Abdomen 4.08 mm. long, 2.25 mm. wide.

First femur, 1.20 mm.; patella, 0.66 mm.; tibia. 1.02 mm.; meta-

tarsus, 0.72 mm. ; tarsus, 0.42 mm. Fourth femur, 1.50 mm.
;

patella, 0.72 mm.
; tibia, 1.26 mm.

; metatarsus, 1.47 mm.
; tarsus,

0.54 mm.
Description. Clypeus equal in height to one-sixth diameter of

an anterior median eye. First row of eyes very slightly procurved
as seen from front, the median eyes separated by one-half diam-

eter, slightly farther from larger laterals. Second row of eyes

nearly straight, medians separated by approximately two and a

half diameters, less than one and a half diameters from subequal
laterals

;
the eyes equal in size. Chelicerae armed on lower margin

with three teeth, the first being the smallest.

Carapace light yellow-brown, unmarked except for dark

median groove and black eye rings. Sternum pale yellow with

darker margins and distinct dark spots on margin at fourth

coxae. Chelicerae red-brown with scattered long black bristles

on anterior face. Endites and labium brown, except for light

yellow distal margins. Legs and coxae pale yellow and clothed

with long dark hairs and scattered bristles. Dorsum of abdomen

pale yellow with scattered light gray spots, a little darker at

posterior end. A faint, light yellow lanceolate stripe extends

along midline. Venter of abdomen pale yellow.

Diagnosis. The epigynum (Fig. 82) has the same general

characteristics as that of C. ahhotii ahhotoides, but may be dis-

tinguished from that species by its larger size, and by differences

in details.

Natural History. Found under rocks and logs in dry areas.

Record. Colorado: Piedra, 7000 ft., Archuleta Co. (H. and L.

Levi).

Clubiona abbotii abbotii L. Koch

Figures 42-43, 83, 181-182, 236

Cluhiona abbotii L. Koch, 1866, Die Arachniden-Familie der Drassiden, p.

303, pi. 12, fig. 193 ( $ type from North America: Baltimore). Eoewer,

1955, Katalog der Araneae, vol. 2a, p. 513. Bonnet, 1956, Bibliographia

Araneorum, vol. 2, p. 1107.
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Clubiona ruhra Keyserling, 1887, Verhandl. Zool. Bot. Gesell. Wien, vol. 37,

p. 436, pi. 6, fig. 12 ( 5 type from Cambridge, Massachusetts, in the

Museum of Comparative Zoology).

Cluiiona hufonis Chamberlin, 1925, Bull. Mus. Comp. Zool., vol. 67, p. 220

( $ type from Upper Missouri River in the Museum of Comparative

Zoology). NEW SYNONYMY.
Clubiona procteri, Bryant, 1944, Psyche, vol. 52, p. 187, fig. 9 ( $, err. det.).

Measurements. Female : Length 3.66-5.70 mm.
; average 4.54

mm. Carapace 2.35 mm. long, 1.32 mm. wide. First femur,
1.32 mm.

; patella, 0.60 mm.
; tibia, 0.90 mm.

; metatarsus,
0.69 mm.; tarsus, 0.39 mm. Fourth femur, 1.74 mm.; patella,

0.60 mm.
; tibia, 1.20 mm.

; metatarsus, 1.38 mm.
; tarsus,

0.43 mm.
Male : Length 3.24-4.40 mm.

; average 3.76 mm. Carapace
1.74 mm. long, 1.20 mm. wide. First femur, 1.43 mm.; patella,

0.67 mm.
; tibia, 1.20 mm.

; metatarsus, 0.90 mm.
; tarsus, 0.52 mm.

Fourth femur, 1.83 mm.
; patella, 0.67 mm.

; tibia, 1.30 mm.
;
meta-

tarsus, 1.67 mm.; tarsus, 0.52 mm.
Description. Anterior median eyes their diameter apart in

female, less than the radius apart in male, closer to larger lat-

erals. Posterior medians separated by two and a half diameters

in female, by more than two diameters in male, closer to laterals.

Bpigynum illustrated by Figure 83, palpus by Figures 42-43.

Comme7its. This species is a very common and widespread
clubionid which shows considerable variation throughout its

range. C. ahhotii has been divided by the author into two sub-

species, C. a. ahhotii and C. a. ahhotoides. Chamberlin and Ivie

originally described C. ahhotoides as a new species, but since

these spiders show constant minor differences from C ahhotii,

and since C. ahhotii has not been found in the range of ahhotoides,

it is logical to assume that ahhotoides is a geographic race of

ahhotii. There are indications that with further study other

subspecies will be found to exist.

Diagnosis. C. ahhotii is most closely related to C newnani, but

is readily distinguished from that species. In C. newnani, the

tooth on the middle of the bulb is distinctly longer than in ahhotii

and the retrolateral apophysis of newnani is greatly swollen

ventrally.

Distrihution. Southern Canada and most parts of the United

States, rare on Pacific coast and the Southwest.
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Records. Alahama: *Andalusia; Hatchet Creek; Auburn, S.

of Ariton; Mobile. Colorado: Fountain Valley. Connecticut:

Xorwalk; *Branford
;
*Burnet Corners; Cheshire; Iladlyme;

*Jordan; New Haven; *Portland; Sandy Hook. District of
Columhia: Washington. Florida: Orlando; Lake Co.; Alachua
Co. Georgia: 5 mi. N. of Macon; *Okefenokee Swamp; *S. of

Lake Park
;
*4 mi. NE. of Sylvania. Illinois: Fox Lake

;
Havana

;

Urbana. Indiana: *Hiclimond
;

*
Valparaiso; *Arlington. 7iew-

tucky: Nr. Louisville; Summit. Louisiana: Shreveport; Tallu-

lah; Baton Rouge; Sorrento. Maine: Falmouth. Maryland: Col-

lege Park; Baltimore; Smithsburg. Massachusetts: Amherst;
*Nantucket; Cambridge; Windsor; Holliston; Clarendon. Michi-

gan: Ann Arbor; *Grand Marshes; Douglas Lake; Pawpaw;
Selfridge Field. Minnesota: Fort Snelling, Albert Lea; Minne-
apolis, Lake Co.

;
Lake Pepin. Mississippi: Lucedale

; Agricul-
tural College. Montana: Canyon Creek. Nebraska: Badlands.
New Hampshire: Randolph; Hollis; Fitzwilliani; Moosilauke

;

Squam Lake. New Jersey: Pine Brook; Ramsey. Neiv York:
Plattsburg ; Onondaga Co.

; Bergen Beach
;
Lake Sebago, Inter-

state Park; Staten Isl.
; Long Isl.

; Ithaca; Poughkeepsie ;
Sea

Cliff; Ringwood; Renwick; Flushing; Shelter Island; Orient;
Mendon Ponds, Monroe Co.; Spencer; Gardiners Isl.; McLean;
Wiuthrop Beach

;
New Rochelle

;
Old Forge ;

Mt. Marcey ;
Black

Brook, Clinton Co.
;
Freeville

; Raquette Lake
; Letchworth Park

;

Wawbeek; Jordanville; Labrador Pond, Tompkins Co.; Slide

Mtn.
;
Sodus Point: Cinnamon Lake; Rochester; Wilminton

Notch; *Gloversville
;
*Lake Bluff'; Juanita Isl.; Albany; King-

ston; *Cragsmoor; *Maratanza Lake; *Pine Isl.; *Hunter.
North Carolina: *Belsam

;
*Mt. Graybeard; *Clay Co.; Raleigh.

Ohio: *Columbus; Springfield; Gambler; Sandusky. OMahoma:
Texas Co. Oregon: Eugene. Pennsylvania: North Wales; *Pitts-

burgh; Sehenley Park, Pittsburgh; Allegheny Co. Tennessee

Knoxville, Newfound Gap; Kingston. Texas: Orange; Liberty
Dallas; Port Arthur; Brazos Co.; Kerrville; New Braunfels
Houston. Utah: *Clear Creek, Raft River Mtns.; Salt Lake City
W. side Utah Lake; *Moab. Virginia: Glencarlyn; Falls Church
Wisconsin: Dane Co.; Lincoln Co.; Marathon Co.; Monroe Co.

Racine Co.
; Taylor Co.
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Alberta: Beaver Lake. Ontario: Galsnear Point; Owen Point;
Point Pelee; 1 mi. E. of Kingston; Wellington; North Bay;
Huyks Bay ; Huyks Point

;
3 mi. N. of Newburg ;

1 mi. W. of

Newburg, Newmarket
;
Brown Hill

;
Toronto

;
Elmhurst Beach

;

Port Credit; Ottawa; Warner; Lake Arehamboult. Manitoha:
Horseshoe Lake; Le Pas.

Clubiona abbotii abbotoides Chamberlin and Ivie

Figures 44-45, 79, 183, 237

Clubiona abbotoides Chamberlin and Ivie, 1946, Bull. Univ. Utah, vol. 36,

no. 13, p. 10, figs. 13-14 ( $ type from 1.5 mi. NE. of Fruitland, Idaho,

in the University of Utah Collection).

Measiiremerits. Female : Length 3.78-5.20 mm.
; average 4.33

mm. Carapace 1.86 mm. long, 1.26 mm. wide. First femur,
1.14 mm.

; patella, 0.54 mm. ; tibia, 0.90 mm.
; metatarsus,

0.60 mm.
; tarsus, 0.52 mm. Fourth femur, 1.50 mm.

; patella,

0.60 mm.
; tibia, 1.14 mm.

; metatarsus, 1.32 mm.
; tarsus, 0.54 mm.

Male : Length 3.48-4.10 mm. ; average 3.76 mm. Carapace 1.83

mm. long, 1.26 mm. wide. First femur, 1.26 mm.; patella,

0.54 mm.; tibia, 1.02 mm.; metatarsus, 0.78 mm.; tarsus,

0.39 mm. Fourth femur, 1.50 mm.
; patella, 0.60 mm.

; tibia,

1.20 mm.; metatarsus, 1.38 mm.; tarsus, 0.45 mm.
Diagnosis. Only careful comparison of the genitalia (Figs.

44-45, 79) distinguishes this from C. a. abbotii.

Records. Idaho: 2 mi. NE. of Fruitland; 1.5 mi. NE. of Fruit-

land (many records).

Clubiona pikei Gertsch

Figs. 56-57, 91, 189, 249

Clubiona iiilcci Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 10, figs.

25-27 ( $ type from Long Island, New York, in the American Museum
of Natural History). Eoewer, 1955, Katalog der Araneae, vol. 2a,

p. 516.

Clubiona plumbi, Kaston, 1948, Bull. Connecticut Geol. Nat. Hist. Surv.,

no. 70, p. 379 (in part; err. det.).

Measurements. Female : Length 3.54-5.50 mm.
; average

4.34 mm. Carapace 1.80 mm. long, 1.14 mm. wide. First femur,
0.96 mm.

; patella, 0.58 mm.
; tibia, 0.74 mm.

; metatarsus,
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0.57 mm; tarsus, 0.36 mm. Fourth femur, 1.38 mm.; patella,
0.63 mm.; tibia, 0.96 mm.; metatarsus, 1.20 mm.; tarsus,
0.39 mm.

Male: Length 3.18-4.75 mm.; average 3.94 mm. Carapace
1.86 mm. long, 1.32 mm. wide. First femur, 1.20 mm.; patella,
0.54 mm.; tibia, 0.96 mm.; metatarsus, 1.02 mm.; tarsus,
0.42 mm. Fourth femur, 1.56 mm.; patella, 0.54 mm.; tibia,

1.14 mm.
; metatarsus, 1.38 mm.

; tarsus, 0.48 mm.
Description. Anterior median eyes their radius or less apart,

as far from laterals in female, half the distance in male. Pos-

terior medians separated by three diameters in female, two and
a half in male.

Diagnosis. C. pikci is closely related to C. plumhi, the main
differences being the larger size of 2^ikei, the details of the

palpus (Figs. 56-57) and the more widely spaced posterior
median eyes.

Kaston (1948) placed C. pikei in the synonj^my of C. plumhi.
I have examined the holotype of plumhi and compared it with

paratypes of C. pikei, and am in agreement with Gertsch that

these are two distinct species.

Distrihution. Atlantic coast states from Maine to Florida.

Records. Connecticut: Norvjalk, 9 paratype; *Orange ;
*Shel-

ton; *Wallingford ;
*West Haven; *Westville. Florida: Dune-

din; Cocoa Beach, S ; Alachua Co., 9 . Maine: Orono, 9 . Mas-
sachusetts: Provincetown, £, $

;
Woods Hole, 9 paratypes;

Duxbury, c^ ,
9 ; Ipswich, 9

; Winthrop, 9
; Gloucester, Eastern

Point, S , 9
;
James Brewster's Isl., Boston Harbor, 9. Netv

Jersey: Lakewood, 9 paratype. New York: Long Isl., 9 allo-

type, 9, S paratypes; Onondaga Co., i, 9
; Lloyd's Neck,

L. I., 9
;
Sea Cliff, L. I., 9

; Riverhead, L. I., S ,
9 ;

Totten-

ville, L. I., c^ , 9
; Orient, L. 1., S ; Watermill, 5,9; Cold

Spring Harbor, L. I., 9 ;
Montauk Point, L. I., 5 ,

9
;
Canoe

Place, L. I., S , 9 . Fcnnsylvania: Roxbury, S . Vermont: South

Newfane, S . Virginia: Falls Church. Georgia: *NW. of Elber-

ton, S

Clubiona pomoa Gertsch

Figures 72-73, 93, 192, 239

Clubiona pomoa Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 6, figs.

7-9 ( $ type from Oakland, Alameda Co., California, in the American

Museum of Natural History).
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Measurements. Female : Length 4.08-5.22 mm.
; average

4.50 ram. Carapace 1.98 mm. long, 1.44 mm. wide. First femur,
1.14 mm.

; patella, 0.60 mm.
; tibia, 0.84 mm.

; metatarsus,
0.63 mra.

; tarsus, 0.42 mm. Fourth femur, 1.50 mm.
; patella,

0.60 mm.; tibia, 1.08 mm.; metatarsus, 1.26 mm.; tarsus,

0.45 mm.
Male : Length 3.48-4.86 mm.

; average 4.08 mm. Carapace
1.92 mm. long, 1.26 mm. wide. First femur, 1.20 mm.

; patella,

0.60 mm.
; tibia, 1.08 mm.

; metatarsus, 0.76 mm. ; tarsus,

0.45 mm. Fourth femur, 1.50 mm.; patella, 0.63 mm.; tibia,

1.08 mm.
; metatarsus, 1.34 mm.

; tarsus, 0.46 mm.
Description. Anterior median eyes two-thirds their diameter

apart in female, one-half in male. Posterior median eyes two and
a half diameters apart in female, two diameters in male, about

half as far from laterals.

Diagnosis. Although C. pomoa has the general characteristics

of the group, it is quite distinct. The male palpus (Figs. 72-73)
is characterized by the well defined bulb on the embolus at the

base, and by the fact that the retrolateral apophysis of the tibia

is much longer than the dorsal apophysis. Unlike other members
of Group III, the epigynum of pomoa has the sperm receptacles

contiguous ( Fig. 93 ) .

Records. California: Oakland, 9 allotype, cJ , 9 paratypes;
San Francisco, $ paratype ; Gaviota, c? ,

5
;
Santa Barbara, $ .

Clubiona johnsoni Gertsch

Figures 48-49, 96, 187, 235

Cluhiona johnso7ii Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 14,

figs. 43-45 ( S type from Norwalk, Connecticut, in the American

Museum of Natural History). Eoewer, 1955, Katalog der Araneae,

vol. 2a, p. 515.

Measurements. Female : Length 3.06-4.44 mm.
; average

3.66 mm. Carapace 1.81 mm. long, 1.17 mm. wide. First femur,
0.96 mm.

; patella, 0.50 mm.
; tibia, 0.78 mm.

; metatarsus,
0.55 mm.

; tarsus, 0.39 mm. Fourth femur, 1.25 mm.
; patella,

0.54 mm.
; tibia, 0.96 mm.

; metatarsus, 1.14 mm.
; tarsus,

0.43 mm,
Male : Length 2.58-3.36 mm.

; average 3.02 mm. Carapace
1.47 mm. long, 1.05 mm. wide. First femur, 1.08 mm.; patella,
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0.48 mm.; tibia, 0.86 mm.; metatarsus, 0.63 mm.; tarsus,
0.38 mm. Fourth femur, 1.38 mm.; patella, 0.48 mm.; tibia,
1.02 mm.; metatarsus, 1.14 mm.; tarsus, 0.39 mm.

Description. Anterior median eyes four-fifths diameter apart
in female, one-third diameter in male. Posterior medians sep-
arated by three diameters in female, by two in male, about half

as far from slightly larger laterals. Epigynum illustrated by
Figure 96, palpus by Figures 48-49.

Natural History. Mature specimens of both sexes have been
collected from debris brought down by spring floods, indicating
that this species overwinters, at least to a certain extent, in the

adult stage. A female was collected on xlugust 3, with an egg
sac containing 22 eggs.

Distribution. Southeastern Canada, New England and Great

Lake states.

Records. Connecticut: }^OTv>'a\k, $ allotype; 6, 9 paratypes;
Shelton, $ paratypes ; Watertown, <? paratype ;

*Greenwich
;

*Orange ; *Sandy Hook. ///mo /s : nr. Chicago, 9 paratype. Mas-
sachusetts: Duxbury, S ; Allston, S ; Holliston, S ; Sharon, $ .

Michigan: Dunes nr. Sawyer, S New Hampshire: Randolph, $ ;

Intervale, S ; Dublin, S ;
Mt. Washington, 9 . New York: Cold

Spring Harbor, $ ; Peru, $ ;
Sea Cliff, S ; Long Island, 9 .

New Jersey: Ramsey, 3 paratype. Rhode Island: Portsmouth,
$ . Vermont : South Newfane, i .

Nova Scotia: Greenwich, 9 . Ontario: Port Credit, 3 Sas-

katchewan: Saskatoon, 3 paratj'pe.

Clubiona newnani Ivie and Barrows, emend.

Figures 52-53

Clubiona newmani Ivie and Barrows, 1935, Bull. Univ. Utah, vol. 26, no. 6,

p. 20, pi. 7, figs. 57-58 ( $ type from Lake Newman [sic = Newnans

Lake] Gainesville, Florida in the University of Utah collection).

Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 15.

Measurements. Male : Length 3.24-3.66 mm.
; average 3.52 mm.

Carapace 1.74 mm. long, 1.26 mm. wide. First femur, 1.20 mm.;

patella, 0.60 mm.
; tibia, 1.20 mm.

; metatarsus, 0.84 mm.
; tarsus,

0.51 mm. Fourth femur, 1.62 mm.
; patella, 0.60 mm.

; tibia,

1.20 mm.
; metatarsus, 1.50 mm.

; tarsus, 0.53 mm.
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Description. Anterior median eyes their radius apart, slightly
closer to laterals. Posterior medians separated by two diameters,
one diameter from larger laterals. The female is not known.

Diagnosis. This species is closely related to C. ahhotii, differing

mainly in the much broader retrolateral tibial apophysis of the

male palpus (Figs. 52-53).

Eecords. Florida: Silver Springs, c? ; Highland Hammock,
nr. Sebring, $ ;

Alachua Co., S ;
*Newnans Lake, Gainesville,

S ; Sebastian, S . Pennsylvania: North Wales, <^ . Virginia:
Siles Co., $ .

Clubiona nicholsi Gertsch

Figures 68-69, 85, 199, 241

Clubiona nicltolsi Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 8, figs.

5-6 ( (^ type from Mastic, Long Island, New York, in the American

Museum of Natural History). Barnes, 1953, Amer. Mus. Novitates, no.

1632, 13. 16, fig. 19. Roewer, 1955, Katalog der Araneae, vol. 2a, p. 516.

Measurements. Female : Length 4.86 mm. Carapace 2.34 mm.
long, 1.50 mm. wide. First femur, 1.41 mm.

; patella, 0.72 mm.
;

tibia, 1.14 mm.
; metatarsus, 0.80 mm.

; tarsus, 0.56 mm. Fourth

femur, 1.74 mm.; patella, 0.78 mm.; tibia, 1.26 mm.; metatarsus,
1.62 mm.

; tarsus, 0.56 mm.
Male : Length 4.02-4.50 mm. ; average 4.23 mm. Carapace

2.22 mm. long, 1.50 mm. wide. First femur, 1.62 mm. ; patella,

0.81 mm.
; tibia, 1.20 mm. ; metatarsus, 1.02 mm.

; tarsus, 0.63 mm.
Fourth femur, 1.80 mm.; patella, 0.81 mm.; tibia, 1.38 mm.;
metatarsus, 1.74 mm.

; tarsus, 0.57 mm.
Descriptio7i. Anterior median eyes separated by less than a

radius, about the same distance from smaller lateral eyes. Pos-

terior medians about three diameters apart, half as far from

larger laterals.

Diagnosis. The relatively short, heavy tibial ajDophysis and

the enlargement at the base of the embolus (Figs. 68-69) and the

epigynum (Fig. 85) distinguishes this species.

Natural History. This species is found abundant in "thick

moist drift straw in the intertidal marshes" (Barnes, 1953).
Records. Massachusetts: Lynn, 9,6. North Carolina: Beau-

fort (R. Barnes).
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Clubiona procteri Gertsch

Figures 66-67, 88, 198, 240

Clubiona procteri Gertsch, 1941, Anier. Mus. Novitates, no. 1148, p. 10,

figs. 17-18 ( $ type from Indian Town, Florida, in tlie American
Museum of Natural History).

Clubiona hilltonia Chaniberlin and Ivie, 1944, Bull. Univ. Utah, vol. 35, no.

9, p. 182, fig. 201 {$ type from Briar Creek, 7 miles north of

Sylvania, Georgia, in the University of Utah collection). NEW
SYNONYMY.

Measurements. Female: Length 3.5 mm. Carapace, 1.42 mm.
long, 0.96 mm. wide. First femur, 0.90 mm.

; patella, 0.42 mm.
;

tibia, 0.72 mm.
; metatarsus, 0.48 mm.

; tarsus, 0.30 mm. Fourth

femur, 1.08 mm.
; patella, 0.48 mm.

; tibia, 0.78 mm.
; metatarsus,

0.90 mm.
; tarsus, 0.30 mm.

Male : Length 3.16 mm. Carapace 1.52 mm. long, 0.98 mm.
wide. First femur, 1.11 mm.; patella, 0.56 mm.; tibia, 1.06 mm.;
metatarsus, 0.74 mm. ; tarsus, 0.40 mm. Fourth femur, 1.37 mm.

;

patella, 0.52 mm.
; tibia, 0.95 mm.

; metatarsus, 1.20 mm.
; tarsus,

0.43 mm.
Description. Anterior median eyes separated by one-third

diameter in female, by radius in male. Posterior medians sep-

arated by two and one-half diameters in female, tw^o diameters

in male
;
half as far from lateral eyes.

Diagnosis. The male is characterized by the retrolateral tibial

apophysis of the palpus which bends sharply dorsad and the

dorsal apophysis which is a short, sharply pointed process (Figs.

66-67). The epigynum has very large, distinctively shaped sperm
duct openings (Fig. 88).

Comments. Miss E. B. Bryant described the female of Clubi-

ona procteri in 1945 (Psyche, vol. 52, p. 3). Two of her speci-

mens examined were found to be C. ahhotii.

Records. Alabama: Silver Hill, $ . Florida: Lake Placid, S ;

Port Mayaca, 9
;
0.5 mi. N. of Archbold Biol. Sta., 9

;
*Indian-

town, $ ; *Wabasco, S . Georgia: *7 mi. N. of Sylvania, Briar

Creek, S . North Carolina: *Raleigh, S .

Clubiona kagani Gertsch

Figures 89, 200, 243

Clubiona kagani Gertsch, 1941, Anier. Mus. Novitates, no. 1148, p. 6, fig. 6

( 9 type from Eiesel, Texas, in the American Museum of Natural

History).
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Measurements. Female: Length 3.06 mm. Carapace 1.35 mm.

long, 0.97 mm. wide. First femur, 0.52 mm.
; patella, 0.40 mm. ;

tibia, 0.55 mm.
; metatarsus, 0.42 mm.

; tarsus, 0.28 mm. Fourth

femur, 1.00 mm.
; patella, 0.45 mm.

; tibia, 0.75 mm.
; metatarsus,

0.96 mm.; tarsus, 0.31 mm.

Description. Anterior median eyes their radius apart, closer

to the laterals. Posterior median ej-es two diameters apart, a

diameter from laterals. Epigynum illustrated by Figure 200.

Only the female is known.

Record. Texas: Houston, 9 .

Clubiona CATAWBA Gcrtsch

Figures 76-77, 92, 194, 244

Clubiona catmvba Gertseh, 1941, Amer. Mus. Novitates, no. 1148, p. 10,

figs. 10-11 ( 6 type from Kingston, Tennessee, in the American Museum

of Natural History).

Clubiona alacliua Gertseh, 1941, Amer. Mus. Novitates, no. 1148, pp. 4, 6,

fig. 4 (9 type from Alachua County, Florida, in the American Museum

of Natural History). Roewer, 1955, Katalog der Araneae, vol. 2a, p.

513. NEW SYNONYMY.
Measurements. Female: Length 2.76-3.06 mm.; average

2.91 mm. Carapace 1.40 mm. long, 0.93 mm. wide. First femur,

0.80 mm.; patella, 0.40 mm.; tibia, 0.63 mm.; metatarsus,

0.41 mm.; tarsus, 0.28 mm. Fourth femur, 1.08 mm.; patella,

0.42 mm.
; tibia, 0.80 mm. ; metatarsus, 0.95 mm.

; tarsus, 0.32 mm.

Male: 2.34-3.36 mm.; average 2.90 mm. Carapace 1.50 mm.

long, 1.00 mm. wide. First femur, 0.90 mm.
; patella, 0.50 mm.

;

tibia, 0.87 mm.
; metatarsus, 0.58 mm.

; tarsus, 0.32 mm. Fourth

femur, 1.20 mm. ; patella, 0.53 mm.
; tibia, 0.90 mm.

; metatarsus,

1.17 mm.
; tarsus, 0.40 mm.

Description. Anterior median eyes their radius apart. Pos-

terior medians two and one-half diameters apart, about a diam-

eter or more from laterals.

Diagnosis. This species is distinguished by the straight retro-

lateral tibial apophysis of the palpus and the ventrally directed

sharply pointed dorsal apophysis (Figs. 76-77).

Records. Florida: '^r. Sehving, 9 paratype ; Blountstown, 9

paratype, S ; Sebastian, 9
;
*Alachua Co., 9

; *Jasper, 9 .
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Georgia: *Millen, 9 ; *S. of Lake Park, $
;
Nr. Waycross, $

paratypes; *Lyone. Michigan: Stony Lake, Oceana Co., $.

Mississippi: Centreville. North Carolina: Durham. Ohio: Gam-
bier. Tennessee: *King-ston. Texas: Austin; Victoria; 5 mi. E.
of Rio Grande City. Virginia: Falls Church.

Clubiona saltitans Emerton

Figures 58-59, 188, 248

Chibiona saltitans Emerton, 1919, Canadian Ent., vol. 51, p. 107, fig. 14

( $ syntypes from Ipswich, Massachusetts, in the Museum of Compara-
tive Zoology). Eoewer, 1955, Katalog der Araneae, vol. 2a, p. 517.

Bonnet, 1956, Bibliographia Araneorum, vol. 2, p. 1152.

Measurements. Female: Length 4.13 mm. Carapace 1.74 mm.
long, 1.10 mm. wide. First femur, 1.02 mm.

; patella, 0.54 mm.
;

tibia, 0.78 mm.
; metatarsus, 0.54 mm.

; tarsus, 0.34 mm. Fourth
femur, 1.38 mm.

; patella, 0.54 mm.
; tibia, 0.96 mm.

; metatarsus,
1.20 mm.

; tarsus, 0.36 mm.
Male : Length 3.00-3.46 mm. Carapace 1.63 mm. long-, 1.13 mm.

wide. First femur, 1.07 mm.
; patella, 0.50 mm.

; tibia, 0.97 mm. ;

metatarsus, 0.70 mm.
; tarsus, 0.40 mm. Fourth femur, 1.43 mm. ;

patella, 0.53 mm.
; tibia, 1.03 mm.

; metatarsus, 1.20 mm. ; tarsus,
0.40 mm.

Description. Anterior median eyes one-third diameter apart
in female, their radius apart in male. Posterior medians sep-
arated by less than two diameters in female, two and a half

diameters in male.

Diagnosis. This species is closely related to C. pikei, but differs

from it in that the retrolateral tibial apophysis of the male

palpus is shorter and broader and the dorsal apophysis is broader

(Figs. 58-59). The chelicerae of the male are marked with a

shallow groove on the medial edge of the dorsal surface, this

groove being bordered by low ridges. The epigyna of the two

species differ in that the openings of C. saltitans are much
longer than wide and closer together (Fig. 248) than those of

C. pikei.

Comments. The series of specimens which Emerton used as

the type material includes some specimens of Clubiona pikei.
The male described and figured by Emerton I have now desig-
nated lectotype. A vial containing two females of C. pikei in the
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Cornell University collection is labeled in handvi^riting "Type,
Cluhiona saJtitons" ; presumably it is the allotype of the female

described at a later date.

Records. Connecticut : *Hadlyme, $ ; *New Haven, $ ;

*Orange, 5 . District of Columbia: Washington, <5 . Florida:

Wabasso, 6 . fIllinois: *Kankakee Co., $ . Massachusetts: Hol-

liston, c? ; *Ipswieh, $ *Plum IsL, S ; *'\Vellfleet, S ;
*Nan-

tucket. New York: Bergen Beach, Ontario Co., $ ; Onondaga

Co., S ; Tottenville, L. I., c5 .

Clubiona KIOWA Gertsch

Figures 62-63, 90, 186, 245

Cluhiona luowa Gertseh, 1941, Amer. Mus. Novit;itcs, no. 1148, p. 12, figs.

23-24 ( S type from Dallas, Texas, in the Amerit-an Museum of Natural

History).

Measurements. Female : Length 3.72 mm. Carapace 1.50 mm.

long, 0.86 mm. wide. First femur, 1.00 mm.
; patella, 0.40 mm.

;

tibia, 0.70 mm.
; metatarsus, 0.53 mm.

; tarsus, 0.33 mm. Fourth

femur, 1.33 mm.
; patella, 0.53 mm.

;
tibia. 0.90 mm.

; metatarsus,

1.07 mm.
; tarsus, 0.40 mm.

Male : Length 2.76-3.30 mm. Carapace 1.56 mm. long, 1.00 mm.
wide. First femur, 0.95 mm.

; patella, 0.48 mm.
; tibia, 0.86 mm.

;

metatarsus, 0.62 mm.
; tarsus, 0.40 mm. Fourth femur, 1.30 mm.

;

patella, 0.48 mm.
; tibia, 1.00 mm.

; metatarsus, 1.19 mm.
; tarsus,

0.40 mm.
Description. Anterior median eyes their radius apart, closer

to laterals. Posterior medians slightly more than two diameters

apart.

Diagnosis. The genitalia (Figs. 62-63, 90) distinguish this

species from C. pikei.

Records. Michigan: Ann Arbor, 9
, $ . Texas: Edinburg,

S ,
9

;
La Gringa Resaca, 9

; Dallas, $ . Mexico : Monterrey, 9 .

Clubiona mutata Gertsch

Figures 64-65, 80, 185, 246

Clubiona mutata, Gertseh 1941, Amer. Mus. Novitates, no. 1148, p. 14, figs.

19-20 ( $ type from Salt Lake City, Utah, in the American Museum

of Natural History).
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Clubiona screveni Chamberlin and Ivie, 1944, Bull. Univ. Utah, vol. 35,

p. 184, figs. 204-206 ( $ type from Millen, Georgia, in the University
of Utah collection). NEW SYNONYJVIY.

Measurements. Female: Length 2.40-3.83 mm.; average
3.20 mm. Carapace 1.37 mm. long, 0.97 mm. wide. First femur,
0.77 mm.; patella, 0.33 mm.; tibia, 0.51 mm.; metatarsus,
0.40 mm.; tarsus, 0.30 mm. Fourth femur, 1.03 mm.; patella,
0.37 mm.; tibia, 0.73 mm.; metatarsus, 0.87 mm.; tarsus,
0.37 mm.
Male : Length 2.60-3.56 mm.

; average 2.91 mm. Carapace
1.40 mm. long, 1.00 mm. wide. First femur, 0.90 mm.; patella,
0.40 mm.

; tibia, 0.63 mm.
; metatarsus, 0.50 mm.

; tarsus, 0.35 mm.
Fourth femur, 1.17 mm.; patella, 0.47 mm.; tibia, 0.77 mm.;
metatarsus, 0.93 mm.

; tarsus, 0.34 mm.
Description. Anterior median eyes their diameter apart, closer

to the slightly larger laterals. Posterior median eyes nearly
three diameters apart in female, more than two diameters in

male.

Diagnosis. The dorsal tibial apophysis of the male palpus of

C. mutata (Figs. 64, 65) is sharply pointed and comparatively
narrow, whereas in C. pikei, the dorsal tibial apophysis is broad
and truncate. The sperm duct openings of the epigynum of

C. mutata (Fig. 80) are more rounded and farther spaced than
in C. pikei.

Records. Colorado: Boulder. Georgia: *Millen, S , 9 ; *N. of

Sylvania, S . Kansas: Manhattan, S . Nebraska: 9 mi. NW. of

Lincoln, 6,9. North Carolina: Durham, S . Utah: Salt Lake

City, S. Washington: Spokane, $. Wyoming: Bridge Bay,
Yellowstone Natl. Park, S , $ .

Saskatchewan: Saskatoon, o paratype.

Clubiona oteroana Gertsch

Figures 94, 193, 238

Clubiona oteroana Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 6,

fig. 3(9 type from Camp Mary White, Otero County, New Mexico, in

the American Museum of Natural History).

Measurements. Female : Length, 4.20 mm. Carapace 2.04 mm.
long, 1.32 mm. wide. First leg missing. Fourth femur, 1.42 mm.

;

patella, 0.70 mm.
; tibia, 1.10 mm.

; metatarsus, 1.32 mm.
; tarsus,

0.45 mm.
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Description. Anterior median eyes a little more than a diam-

eter apart. Posterior median eyes two and a half times their

diameter apart, a little more than a diameter from subeqnal
lateral eyes. The sperm duct openings are large circles close

together at the posterior edge of the epigynum (Fig. 94). The
male is not known.

Clubiona dyasia Gertsch

Figures 74-75

Cluhiona dyasia Gertsch, 1941, Amer. Mus. Novitates, no. 1148, p. 4, figs. 1-2

( $ type from Dyas Creek, Baldwin County, Alabama, in the American

Museum of Natural History).

Measurements. Male : Length 3.02 mm. Carapace 1.50 mm.

long, 0.99 mm. wide. First femur, 0.92 mm.
; patella, 0.42 mm.

;

tibia, 0.81 mm.
; metatarsus, 0.66 mm.

; tarsus, 0.39 mm. Fourth

femur, 1.22 mm.
; patella, 0.54 mm. ; tibia, 0.90 mm.

; metatarsus,
1.14 mm.; tarsus, 0.42 mm.

Description. Anterior median eyes their radius apart, about

half as far from slightly larger laterals. Posterior median eyes

more than their diameter apart, slightly less than a diameter

from laterals. Retrolateral tibial apophysis of palpus bifid (Figs.

74-75). The female is not known.

Clubiona riparia L. Koch

Figures 125-128, 145, 219

Clubiona riparia L. Koch, 1866, Die Araehniden Familie der Drassiden,

p. 294, pi. 12, fig. 187 (9 type from Baltimore, North America).

Eoewer, 1955, Katalog der Araneae, vol. 2a, p. 517. Bonnet, 1956,

Bibliographia Araneorum, vol. 2, p. 1151.

Cluhiona ornata Emerton, 1890, Trans. Connecticut Acad. Sci., vol. 8, p. 183,

pi. 5, fig. 9 (3 juv. $ syntypes from Dublin, New Hampshire, in the

Museum of Comparative Zoology). Name preoccupied by C. ornata

Thorell, 1875.

Clubiona americana Banks, 1892, Proc. Acad. Nat. Sci. Philadelphia, p. 22.

New name for C. ornata Emerton.

Measurements. Female: 5.44-10.16 mm.; average 7.72 mm.

Carapace 2.64 mm. long, 1.92 mm. wide. First femur, 2.28 mm.
;

patella, 1.02 mm.; tibia, 1.80 mm.; metatarsus, 1.35 mm.; tarsus,

0.75 mm. Fourth femur, 2.58 mm.
; patella, 1.02 mm.

; tibia,

1.80 mm.; metatarsus, 2.28 mm.; tarsus, 0.78 mm.
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Male : Length 4.56-6.00 mm.
; average length 5.37 mm. Cara-

pace 2.28 mm. long, 1.62 mm. wide. First femur, 2.10 mm.
;

patella, 0.96 mm.; tibia, 2.04 mm.; metatarsus, 1.59 mm.; tarsus,
0.90 mm. Fourth femur, 2.34 mm.

; patella, 0.90 mm.
; tibia,

1.74 mm.; metatarsus, 2.22 mm.; tarsus, 0.80 mm.
Description. Anterior median eyes almost their diameter apart

in female, three-fourths diameter apart in male. Posterior

median eyes two and a half diameters apart, two-thirds as far

from the laterals. Chelieerae slender, but attenuated in male.

Abdomen with a dark lanceolate mark on dorsum
;
on each side

of it is a yellow-brown stripe with irregular edges. Epigynum
with a median lobe (Fig. 145) which may be very short, palpus
illustrated by Figures 125-127.

Natural History. The habits of C. riparia are similar to those

of its European relative, C. grisca L. Koch. This spider has been

collected mainly from tall grass near streams and ponds. During
the breeding season the female folds a blade of grass together
with silk to form a three-sided nest which is lined with silk.

The nest is used as a place of concealment for the egg sac, serving
later as a nursery for the spiderlings and a coffin for the parents.
A female was taken on June 18, guarding her egg sac. The egg
sac was a flat packet containing 114 light yellow eggs, each of

which was approximately 0.76 mm. in diameter. Another egg
mass in the form of a flattened oval was collected in June, the

egg sac measuring 5.4 by 1.8 mm. There were 36 oval eggs in

the sac, each measuring about 0.80 by 0.70 mm. C. riparia over-

winters in the penultimate instar under bark and debris on

the ground and individuals mature as early as April.
Distribution: Alaska, eastern Canada, eastern United States,

west to Utah.

Records. Connecticut: Colebrook; Shelton; Sandy Hook; East

Putnam; Branford; *Barkhamsted
; *Salisbury; *Watertown;

*
Windsor; Windsor Locks. Illinois: *Waukegan. Maine: Mount

Desert Isl.
;
Lincoln

;
Moosehead Lake

; Milbridge ; *Bayville ;

*Portland. Massachusetts: East Gloucester; *Sharon; *Brook-

line; Holliston. Michigan: Douglas Lake; New Baltimore; San-

ford; Lexington. Minnesota: Ramsey Co. New Hampshire:
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Shelburne
;
*Mt. Washington ;

*Dublin
;
*Franconia. New Mex-

ico: Beulah (N. Banks). New York: McLean; Sport Isl., Sacan-

daga Park
; Long Lake

;
Black Brook, Clinton Co.

;
nr. Oswego ;

Point Breeze, Orleans Co.
;
Labrador Pond, Cortland Co. Crusoe

Lake; Ithaca; Lake Erie Beach, Chautauqua Co.; Junius Bog,
Seneca Co.; Trenton Falls; Oak Orchard Swamp; Tunasasa;
Rochester

; Huyck Preserve, Albany Co.
; *Onondaga Co.

;
Scotia

;

Albany; *Delmar; Riders Mills; *Poughkeepsie ; *Long Isl.

Ohio: *Wooster. Pennsylvania: President;
*" Western Pennsyl-

vania." South Dakota: Blue Bell, Black Hills; Game Lodge,
Black Hills. Utah: Fish Lake. Wisconsin: St. Croix Falls.

Alaska: *Homer.
Alberta: Seba Beach; Gull Lake; Fawcett. Manitoba: Victoria

Beach
;
N. of Victoria Beach

;
Owen. Ne-w Brunswick : Wood-

stock; Grand Manan Isl. Nova Scotia: Weymouth; Truro. On-

tario: Port Credit; Highland Creek; Newmarket; Toronto;
Franks Bay, Lake Nipigon ;

MacLennon
; Tanamakoon, Algon-

quin Park; Goose Isl., Lake Nipissing; Hoist Point; Mindemoya,
Lake Manitoulin

; Attowapiskat ;
Red Rock, James Bay ; Turkey

Point
;
Hollowell ; Wellington ; Spruce Bank

;
Elmhurst Beach,

Lake Simcoe
; Sproule Bay, Lake Opeongo ;

N. of Camp Laird
;

Port Arthur
; Pottageville ;

Lake Opeongo ;
nr. Minaki

;
Ganan-

oque. Quebec: Ellis Bay, Anticosti
; *Gaspe; *Montreal; *Ha-Ha

Bay, Bagotville.

Clubiona maritima L. Koch

Figures 131-133, 139, 180, 2U

Clubiona maj-itima L. Koeli, 186G, Die Araclmiden-Familie der Drassiden,

p. 310, pi. 12, fig. 198 ( $ type from St. Thomas, Virgin Islands). Eoe-

wer, 1955, Katalog der Araneae, vol. 2a, p. 511. Bonnet, 1956, Biblio-

graphia Araneorum, vol. 2, p. 1134.

Clubiona tibialis Emerton, 1890, Trans. Connecticut Acad. Sei., vol. 8, p.

180, pi. 5, fig. S ( S and 5 syntypes from Cambridge, Massachusetts,

in the Museum of Comparative Zoology). Eoewer 1955, Katalog der

Araneae, vol. 2a, x). 517. Bonnet, 1956, Bibliographia Araneorum, vol.

2, p. 1160. NEW SYNONYMY.
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Cluhiona transversa Bryant, 1936, Psyche, vol. 43, p. 97, pi. 3, fig. 8(9
type from White Eoek Lake, Dallas, Texas, in the Museum of Compara-
tive Zoology). Bonnet, 1956, Bil)liographia Arancorum, vol. 2, p. 1161.

NEW SYNONYMY.
Measurements. Female : Length 5.84-8.88 mm.

; average
7.33 mm. Carapace 3.09 mm. long, 2.16 mm. wide. First femur,
2.28 mm.; patella, 1.08 mm.; tibia, 1.86 mm.; metatarsus, 1.41

mm.; tarsus, 0.78 mm. Fourth femur, 2.70 mm.; patella, 1.02

mm.
; tibia, 2.10 mm.

; metatarsus, 2.52 mm.
; tarsus, 0.76 mm.

Male : Length 5.04-7.12 mm.
; average 6.26 mm. Carapace

3.12 mm. long, 2.08 mm. wide. First femur, 2.52 mm. ; patella,

1.12 mm.
; tibia, 2.40 mm.

; metatarsus, 1.82 mm.
; tarsus, 0.96 mm.

Fourth femur, 2.88 mm.
; patella, 1.12 mm. ; tibia, 2.28 mm.

;

metatarsus, 2.82 mm.
; tarsus, 0.98 mm.

Description. Anterior median eyes two-thirds diameter apart
in female, less than radius in male, slightly farther or an equal
distance from laterals. Posterior medians three diameters apart
in female, two and a half diameters in male. The chelicerae of

the male have a shalloAv concavity on the median surface,

bordered by low ridges. The epigynum (Fig. 139) takes up
the entire width of the epigastric plate, the palpus is much
larger and more complex tlian found in other members of this

genus (Figs. 131-133).
Natural History. This spider has been collected from under

stones and debris on the ground. The female makes a cocoon

consisting of two sheets of silk connecting the edges of a large
blade of grass, and the eggs are placed in an inner case between

the two sheets of silk. An egg sac has been taken in June contain-

ing 70 eggs. Cluhiona maritima hibernates usually in the ma-
ture stage.

Distribution. Greater Antilles, eastern United States, south-

eastern Canada.

Records. Alabama: Colbert Co. Connecticut: South Meriden;
Cheshire; Portland; Union; *Mount Carniel; *Shelton. Distinct

of Columbia: Washington. Florida: Pinecrest; Lake Co.; New-
nans Lake, Alachua Co.

;
Volusia Co.

;
Port Mayaca, Lake Okee-

chobee; Sebastian; *Runnymede. Georgia: Atlanta; Okefinokee

Swamp; *Briar Creek, 7 mi. N. of Sylvania; *16 mi. S. of

Cordele. Massachusetts: *Nantucket; ^Cambridge; *Franklin
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Park. Michigan: *Calhouii Co. Minnesota: St. Paul. Mississijipi :

Humphreys Co. ^Nehraska. New Jersey: Ramsey. New York:

Soutliamptou, L. I.
; Orieut, L. I.

;
Ithaca

;
Lakeside

; Flushing,
L. I. Ohio: *Ceder Point. Pennsylvania:

*" Western Pennsyl-
vania." Tennessee: Reelfoot Lake; Knoxville. Texas: Browns-

ville
;
*AVhite Rock Lake, Dallas. Wisco'}isi7i : Madison

;
Marathon

Co.

Ontario: 4 mi. S. of Carrying Place; East Beach, Pt. Pelee;

Hollowell.



Index to Scientific Names

Names used for Clubioninae north of Mexico, valid as well as

synonymous, are listed. Valid names are printed in italics.

(ihbotii, Cluhiona, 417

abhotoides, Clubiona, 420

adjacens, Clubiona, 408

agrestis, Clubiona, 402

alachua, Clubioua, 426

albens, Clubiona, 382

altana, Clubiona, 403

americana, Clubiona, 430

Bedriacum, 372

bishopi, Clubiona, 413

bryantae, Clubiona, 402

bufonis, Clubiona, 418

californica, Clubiona, 404

canadensis, Clubiona, 405

canadensis, Clubiona, 406

carpenterae, Clubiona, 405

catawba, Clubiona, 426

celer, Clubiona, 382

Chippewa, Clubiona, 397

Chiracantliium, 368

Clubiona, ^81

Cliibionoides, 375

crassipalpis, Clubiona, 398

dorothea, Clubiona, 381

dorothea, Clubionoides, 381

dyasia, Clubiona, 430

Elaver, 381

elizabethae, Clubiona, 402

emertoni, Clubiona, 393

cstes, Clubiona, 415

exceyta, Clubiona, 377

excepta, Clubionoides, 377

fak-uluni, Chiracantliium, 368

fallens, Clubiona, 382

frigidula, Clubiona, 382

furcata, Clubiona, 395

gertscM, Clubiona, 408

gracilis, Clubiona, 382

hemicloeinus, Lauricius, 372

Iiilltonia, Clubiona, 425

hooJci, Lauricius, 372

immatura, Clubiona, 382

inclusa, Clubiona, 368

inclusum, Chiracanthium, 368

intermontana, Clubiona, 403

janae, Clubiona, 394

johnsoni, Clubiona, 422

hagani, Clubiona, 425

Icastoni, Clubiona, 414

Icioica, Clubiona, 428

kohlsi, Clubiona, 379

kohlsi, Clubionoides, 379

ludczynsTcii, Clubiona, 403

latifrons, Clubiona, 412

Lauricius, 371

lenta, Clubiona, 392

mtoralis, Clubiona, 412

maesta, Clubiona, 393

Marcellina, 373

maritima, Clubiona, 432

mildei, Chiracanthium, 371

mimula, Clubiona, 397

minuta, Clubiona, 392

minutissima, Clubiona, 392

mixta, Clubiona, 400

moesta, Clubiona, 393
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mulaiki, Clubiona, 379

mulailci, Clubionoides, 379

mutata, Clubiona, 428

newniani, Clubiona, 423

neivnani, Clubiona, 423

nicholsi, Clubiona, 424

norvegica, Clubiona, 405

obesa, Clubiona, 398

obtusa, Clubiona, 391

odelli, Clubiona, 416

opeongo, Clubiona., 412

orinoma, Clubiona, 393

oinata, Clubiona, 430

oteroana, Clubiona, 429

pacifica, Clubiona, 406

pallens, Clubiona, 377

piled, Clubiona, 420

piscatoria, Clubiona, 373

piscatoria, Marcellina, 373

piscatorius, Strotarchus, 373

planeticus, Strotarchus, 374

plumbi, Clubiona, 420

plunibi, Clubiona, 411

pomoa, Clubiona, 421

praematura, Clubiona, 396

proeteri, Clubiona, 418

procteri, Clubiona, 425

pusilla, Clubiona, 393

pygmaea, Clubiona, 392

thododendri, Clubiona, 410

rileyi, Clubiona, 402

riparia, Clubiona, 430

rowani, Clubiona, 395

rubra, Clubiona, 418

saltitans, Clubiona, 427

screveni, Clubiona, 429

spiralis, Clubiona, 401

Strotarchus, 372

sublurida, Clubiona, 382

texana, Clul)iona, 380

frxama, Clubionoides, 380

tibialis, Clubiona, 432

tranquilla, Clubiona, 382

transversa, Clubiona, 433

triviali^, Clubiona, 390

triloba, Clubiona, 398

viride, Chiracanthium, 369
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Figs. 1-3. Strotarchus piscatorius (Hentz). 1. Eight palpus, lateral view.

2. Palpus, ventral view. 3. Epigynuni. 4-6. Lauricius liooTci Gertsch. 4. Eight

palpus, lateral view. .5. Palpus, ventral view. 6. Epigynuni. 7-9. Chiracan-

thiiim mildei L. Koeh, right palpus. 7. Lateral view. 8. Ventral view. 9.

Dorsolateral view. 10-13. C. indusum (Hentz). 10-12. Eight palpus. 10.

Lateral view. 11. Ventral view. 12. Dorsolateral view. 13. Epigynum. 14.

C. mildei L. Koch, epigynum.
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Dorsal views of females. Fig. 15. Strotarchus piscatorius (Hentz). 16.

Chiracanthium mildei L. Koch. 17. C. inclusum (Hentz). 18. Lanricius

liooTci Gertsch. 19. Clubionoides excepta (L. Koch). 20. C. mulailci (Gertsch).

21. C. Tcohlsi (Gertsch and Jellison). 22. C. dorothea (Gertsch). 23. C. texana

(Gertsch).
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Figs. 24-26. Clubionoides mulaiM (Gertsch). 24. Right palpus, retrolateral

view. 25. Palpus, ventral view. 26. Epigynum. 27-30. C. iexana (Gertsch).

27-29. Eight palpus. 27. Ventral view. 28. Prolateral view. 29. Retrolateral

view. 30. Epigynum. 31-33. C. excepta (L. Koch). 31. EpigjTium. 32. Right

palpus, ventral view. 33. Palpus, dorso-retrolateral view. 34-36. C. dorothea

(Gertsch). 34. Right palpus, retrolateral view. 35. Palpus, ventral view.

36. EpigjTium. 37. C. kohlsi (Gertsch and Jellison), epigjTium.



Views of right palpi. Figs. 38-39. Cluhiona rhododendri Barrows. 38.

Ventral view. 39. Eetrolateral view. 40-41. C. hishopi, new species. 40.

Eetrolateral view. 41. Ventral view. 42-43. C. abbotii abbotii L. Koch. 42.

Retrolateral view. 43. Ventral view. 44-45. C. abbotii abbofoides Chamberlin

and Ivie. 44. Ventral view. 45. Eetrolateral view.
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Views of palpi. Figs. 46-47. Cluhiona Jcastoni Gertsch, right palpus. 46.

Retiolateral view. 47. Ventral view. 48-49. C. johnsom Gertscli, right palpus.

48. Rotrolateral view. 49. Ventral view. 50-51. C. gertschi, new species,

right palpus. 50. Eetrolateral view. 51. Ventral view. 52-53. C. newnani

Ivie and Barrows, right palpus. 52. Eetrolateral view. 53. Ventral view.

54-55. C. adjacens Gertsch and Davis, left palpus. 54. Retrolateral view.

5.J. Ventral view.



Views of right palpi. Figs. 56-57. Chibiona jnl'ei Gertscli. 58. Eetrolateral

view. 57. Ventral view. 58-59. C. saltitans Emerton. 58. Eetrolateral view.

59. Ventral view. 60-61. C. j)lumM Gertsch. 60. Eetrolateral view. 61.

Ventral view. 62-63. C. Iciowa Gertsch. 62. Eetrolatei'al view. 63. Ventral

view. 64. C. mutata Gertsch, retrolateral view.
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Views of right palpi. Fig. 65. Cluhiona mutata Gertsch, ventral view.

66-67. C. procteri Gertsch. 66. Eetrolateral view. 67. Ventral view. 68-69.

C. nicliolsi Gertsch. 68. Eetrolateral view. 69. Ventral view. 70-71. C. lit-

toralis Banks. 70. Eetrolateral view. 71. Ventral view. 72-73. C. pomoa
Gertsch. 72. Eetrolateral view. 73. Ventral view.
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Figs. 74-75. Clubiona dyasia Gertsch, right palpus. 74. Eetrolateral view.

75. Ventral view. 76-77. C. catawba Gertsch, right palpus. 76. Eetrolateral

view. 77. Ventral view. 78. C. estes, new species, epigynum. 79. C. abbotii

abbotoidcs Chamberlin and Ivie, epigynum. 80. C. mutata Gertsch, epigynum.

81. C. Tcastani Gertsch, epigynum. 82. C. odelli, new species, epigynum. 83.

C. abbotii abbotii L. Koch, epigynum. 84. C. gertschi, new species, epigynum.
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Views of epigyna. Fig. 85. Cluhiona nicholsi Gertsch. 86. C. opeongo, n. sp.
87. C. littoralis Banks. 88. C. procteri Gertsch. 89. C. Jcagani Gertseh. 90.

C. Tciowa Gertsch. 91. C. piTcei Gertsch. 92. C. catawba Gertsch. 93. C. pomoa
Gertsch. 94. C. oteroanu Gertsch. 95. C. plumbi Gertsch. 96. C. johnsoni
Gertsch.
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Views of right palpi. Figs. 97-98. Cluhiona pygmaea Banks. 97. Eetro-

lateral view. 98. Ventral view. 99-100. C. nioesta Banks. 99. Eetrolateral

view. 100. Ventral view. 101-102. C. tririalis C. Koch. 101. Eetrolateral

view. 102. Ventral view. 103-104. C. mimula Chamberlin. 103. Eetrolateral

view. 104. Ventral view. 105. C. praematura Emerton, ventral view.
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Views of right palpi. Figs. 106-107. Clubiona praematura Emerton. 106.

Eetrolateral view. 107. Dorsal view of caipoblem. 108-110. C. furcata

Emerton. 108. Ventral view. 109. Retrolateral view. 110. Dorsal view of

carpoblem. 111-113. C. spiralis Emerton. 111. Eetrolateral view. 112. Ventral

view. 113. Dorsal view of carpoblem. 114-115. C. bryantae Gertsch. 114.

Retrolateral view. 115. Ventral view.
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Views of palpi. Figs. 116-118. C. chippcwa Gertsch, right palpus. IK).

Retrolateial view. 117. Ventral view. 118. Dorsal view of earpoblem. 119-120.

C. mixta Emerton, right palpus. 119. Retrolateral view. 120. Ventral view.

121-123. C. obesa Hentz, right palpus. 121. Dorsal view of earpoblem. 122.

Ventr;il view. 123. Eetmlateral view. 124. C. praematura Emerton, left

l)ali)U8, dorsal view.
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Figs. 125-128. Clubiona riparia L. Koch. 125-127. Eight palpus. 125.

Retrolateral view. 126. Retrolatero-ventral view. 127. Ventral view. 128.

Female. 129. C. mimula Chamberlin, female. 130. C. moesta Banks, female.

131-133. C. maritima L. Koch, right palpus. 131. Retrolateral view. 132.

Dorsal view. 133. Ventral view.
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Views of epiygna. Fig. 134. Clubiona janae, new species. 135. C. pygmatu
Banks. 136. C. praematura Emerton. 137. C. bryantae Gertsch. 138. C.

mimvla Chamberlin. 139. C. maritima L. Koch. 140. C. ohesa Hentz. 141.

C. mixta Emerton. 142. C. trivialis C. Koch. 143. C. spiralis Emerton. 144.

C. moesta Banks. 145. C. riparia L. Koch.
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Figs. 146-147. Cluhiona norvegica Strand, right palpus. 146. Retrolateral

view. 147. Ventral view. 148-149. C. MlczynsMi de Lessert, right palpus.
148. Ventral view. 149. Retrolateral view. 150-151. C. canadensis Emerton,
right palpus. 150. Retrolateral view. 131. Ventral view. 152-154. C. cali-

fomica Fox. 1.52. Right palpus, retrolateral view. 153. Epigynum. 154.

Right palpus, ventral view.
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Fig. 155. Clubiona canadensis Eineiton, epigynuni. 156. C. norvct/lca

Strand, epigynum. 157. C. rileyi Gertsch, epigynum. 158. C. l-idczynskii do

Lessert, epigynum. 159. Strotarchus planeticus, new species, epigynniii. 160.

Clubiona adjacens Gertsch and Davis, right carpoblem, dorsal view. 161-162.

C. f areata Emerton, epigynum.
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Dorsal view of females. Fig. 163. CluMona cmiadensis Emertou. 164.

C. norvegica Strand. 165. C. mi.rta Emerton. 166. C. furcata Emerton. 167.

C. California Fox. 168. C. knlczynskii de Lessert. 169. C. praevmfura Emer-
ton. 170. C. triviaJis C. Koch. 171. C. praematura Emerton.



173

180

Dorsal view of females. Fig. 172. Clubiona obesa Hentz. 173. C. pygmaea
Banks. 174. C. bryantae Gertseh. 175. C. spiralis Emerton. 176. C. furcata

Emerton. 177. C. janae, new species. 178. C. mimula Chamberlin. 179.

Strotarchus planetinis, new species. 180. Clubiona maritima L. Koch.
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Dorsal view of females. Figs. 181-182. Clubiona ahhotii abhotii L. Koch.

183. C. abhotii abbotoides Chamberlin and Ivie. 184. C. saltitans Emerton.

185. C. mutata Gertsch. 186. C. kiowa Gertsch. 187. C. johmoni Gertseh. 188.

C. saltitans Emerton. 189. C. piTcei Gertsch.
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Dorsal view of females. Fig. 190. Clubiona odelli, new species. 191.

C. plumbi Gertsch. 192. C. pomoa Gertseh. 193. C. oteroana Gertsch. 194,

C. catawba Gertsch. 195. C. gertschi, new species. 196. C. Tcastoni Gertsch.

197. C. estes, new species. 198. C. procteri Gertsch. 199. C. nicholsi Gertseh.

200. C. Tcagani Gertsch. 201. C. Uttoralis Banks.
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Epigyna cleared. Fig. 202. Cliiracanthium inolusum (Hentz). 203. C. mildei

L.Koch. 20i. Lauriciiis hooici Gertsch. 2Q5. Strotarchus piscatorius (Hentz).

206. S. planeticus, new species. 207. Clubionoides mulaiki (Gertsch). 208.

C. dorothea (Gertsch). 209. C. kohlsi (Gertsch and Jellison). 210. C. texana

(Gertsch). 211. C. excepta (L. Koch). 212. Clubiona spiralis Emerton. 213.

C. rileyi Gertsch. 214. C. maritima L. Koch. 215. C. norvegica Strand.

216. C. canadensis Emerton.
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Epigyna cleared. Fig. 217. Clubiona Tculczynslcii de Lessert. 218. C. cali-

fornica Fox. 219. C. riparia L. Koch. 220. C. furcata Emerton. 221. C.

hryantae Gertsch. 222. C. praematura Emerton. 223. C. mixta Emerton.

224. C. ohesa Hentz. 225. C. trivialis C. Koch. 226. C. pygmaea Banks. 227.

C. janae, new species. 228. C. moesta Banks. 229. C. mimula Chamberlin.

230. C. rhododendri Barrows.
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Epigyna cleared. Fig-. 231. Clubiona odelli, new species. 232. C. gcriscln,

new species. 233. C. Jcastoni Gertscb. 234. C. opeongo, new species. 235. C.

johnsoni Gertsch. 236. C. abbotii abbotii L. Koch. 237. C. abbotii abboiouTes

Chamberlin and Ivie. 238. C. oteroana Gertsch. 239. C. pomoa Gertsch. 240.

C. procteri Gertsch. 241. C. nicholsi Gertsch. 242. C. Uttoralis Banks. 243.

C. Tcagami Gertsch. 244. C. eatawba Gertsch. 245. C. Mowa Gertsch. 24G. C.

mutata Gertsch. 247. C estes, new species. 248. C. saltitans Emcrton. 249.

C. pikei Gertsch. 250. C. plumbi Gertsch.
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INTRODUCTION

Scope of Study

In 1758 Linnaeus fixed the name Podura nivalis for tliat form

fifjured by Degeer in 1740 under the name of
' ' Sma g-ra insekter.

' '

Nicolet in 1841 recognized the separate generic identity of the

group and he created the genus Degeeria. In 1848 Gistel found

that this name was preoccupied and he renamed the genus Mydo-

nius; but this was generally unknown and in 18(il Rondani again

discovered the synonymy of Degeeria and created the name

Entomobrya, which has been generally accepted by workers since

that time. The name Mydonius was rediscovered independently

by Salmon (1945) and Laing (1945). Upon petition by Hermann
Gisin the International Commission recently validated the name

Entomohrya under the Plenary Powers, (Opinion 440, January

8, 1957).

By the time the first revision of the European members of this

group was made (Lubbock 1873), sixteen species were considered

valid, with six synonyms. By the time of the only world revision

of the group (Brook, 1883), this number had grown to twenty-

four species with eight synonyms, which Brook reduced to eleven

species with twenty-one synonyms. Until 1933 the work on the

genus consisted of very local treatments of the group and descrip-

tions of many new species. Most of the workers commented on

the variable patterns within one species of the group, but many
new species have been described on pattern alone. In 1933 Boiiet

put together a key to the species of the world, based on the descrip-

tions which were sufficiently complete and on the specimens which

he had examined. In this, he keys out over one hundred species,

and lists twenty-seven names which he is unable to place in the key.

Since then, Denis, Gisin and others have investigated particular

questions regarding the classification of Entomobrya, but no

general revision has, to my knowledge, been attempted.

The confusion in the group has been brought about largely

by the lack of consideration of the nature and quantity of infra-

specific variation concerned and by the almost exclusive utiliza-

tion of the pattern criteria in distinguishing species. In the

following paper I attempt to achieve a more stable classification,

as far as the Nearctic fauna is concerned.
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Methods and Materials

Studies of coloration, pattern, body form, and the larger
body ratios were carried out with alcoholic material. For observa-
tion of finer structures, a compound microscope with oil immer-
sion objectives and 20X oculars (or similar high-magnifying
combination) was necessary. Of the various mounting media
used, four were found to be good: glycerine jelly and lactic

acid as temporary mountants, Faure's medium (Bonet, 1933),
and Salmon's polyvinyl-lactophenol (Salmon, 1949) as perma-
nent media. For examination of the more minute morphological
characters it is best to mount the specimen dorsal side down,
with the head and antennae stretched forward and the furcula

pressed against the body. In this position most of the taxonom-

ically important structures can be seen.

Certain structures are visible only if the animals are examined
in a solution of KOH. Such specimens must be examined im-

mediately, because they soon disintegrate.
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Drawings of habitus and pattern were made from alcoholic

specimens, using a squared disk and squared paper. Drawings
of morphological details were made using a camera lucida. De-

scriptions were taken from typical specimens, but because some
such specimens were not suitable for drawing under alcohol,
habitus drawings are not always of the pattern form described.

Discussion of Characters

In this work I have come to the conclusion that morphological
criteria must be used in the taxonomy of Entomohrya. Many of

the characters discussed below have not hitherto been used in this

group.
The color and pattern of the species of this group can be used

taxonomically if a number of facts are kept in mind. Color and

pattern vary more, and more visibly, than any of the morpho-
logical characters studied

; unfortunately, much of this variation

is infraspecific and has apparently little to do with geographical

segregation. In most species completely pale specimens and very
dark ones are found. Beyond this general type of increase-de-

crease variation, the same population may have several distinct

patterns existing within it. The integrades between these may be

common, rare, or, in a few cases, non-existent. Thus, in thinking
of any pattern we must not consider a given specimen, but a given

range of pattern forms. This frequently leads to a secondary
resemblance of individual pattern forms among widely separated

species. A good example of this occurs in the two-banded forms
of E. clitellaria, E. triangularis, and E. atrocincta, all of which

might be considered as the same species on a pattern basis
;
this

pseudo-species is quite distinct from differently pigmented, cor-

responding forms of the actual species. The greatest value of the

pattern lies in placing certain forms which are distinctly marked
and which have no similarly marked relatives, and in separating
two species where one always lacks a given type of mark or

color and the other usually has it.

The lahral papillae are four small setiferous knobs or cones,

borne in a transverse row on the upper surface of the labrum,
near its anterior edge. The shape of these papillae, and the

number and types of setae which they bear, are of great taxo-

nomic value (see figures).
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The lahial appendages are two small flaps of tissue, borne

apically on the labium, one on either side of the median cleft,
each bearing six large papillae, upon which there are a number
of setae of different sizes. The most external of the papillae bears
a differentiated seta, the shape, size, and position of which, rela-

tive to the apex of the papilla are of very great taxonomic im-

portance. (See Figs. 1, 6.)

The members of the genera here studied, along with a few
other genera of the subfamily Entomobryinae, are peculiar in
the differentiated nature of the setae of the male genital plate.
This peculiarity permits the use of these differing shapes in

taxonomy, and this is by far the most useful character found in

the course of this study. The form of these setae is with very few
exceptions specifically distinct, and with fewer exceptions infra-

specifically constant.

The literature gives evidence of considerable confusion con-

cerning the structures of the ungues and the empodial appe^id-
ages. These organs are described in detail in the generic descrip-
tion of the genu5 Entomohrya, and Figures 4 and 5 of Plate I

show a diagrammatic representation of the typical structure.

Many references to "six teeth along internal edge" or "three
pairs of internal teeth" are due to the misconception that each of
the apical two internal teeth is double. Salmon (1944) mistook
the reinforced lateral teeth, present in large individuals of most
species, for a single large external tooth. The true extei-nal tootli

is never as large as that, and in all species so far examined it is

always a part of a small and thin lamella, acting as an external
keel on the unguis. If these facts are kept in mind, along with
the growth differentiation of the structure and the relative posi-

tions, then the size and shape of the ungual teeth are of consid-
erable taxonomic value and represent one of the few morphologi-
cal characters which have been given any attention by previous
authors.

The shape of the mucro, antennal sense organs, setae, trochan-
teral organ, and the general body fades are of occasional taxo-
nomic value. There is a great amount of variation in body shape
within a given species, due to diet, moisture content, and near-
ness to time of ecdysis ;

all of these must be kept in mind when
considering general appearance as a taxonomic character.
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Ratios have long been used as specific criteria in this genus, but
after exhaustive statistical analysis of the variation in the ratios

of 26 different body organs in 18 species, I concluded that the

level of significance of the variations among populations of a

given species was so high as to be indistinguishable from that

occurring among the majority of species. For this reason the use

of such ratios as specific criteria is at present invalid in this

genus.

Growth and Differentiation

The failure to recognize the morphological changes occurring

during the course of the life of a collembolan has led to a great
number of difficulties in the taxonomic treatment of Entomobrya.
These difficulties can be overcome in three ways: first, the

morphological changes occurring throughout growth can be care-

fully mapped for each species ; second, the types of morphological

changes can be determined, and these kept in mind in all con-

siderations; lastly, the comparison of specimens can be largely
limited to specimens in approximately equivalent developmental

stages. A combination of all three methods was used in this

work. Descriptions were taken from sexually mature specimens
of a given size range. Illustrations were taken from such speci-

mens except as otherwise noted, and the major variations of

peculiar importance for each species are mentioned in the dis-

cussion at the end of the description. A number of general

trends in differentiation are discussed below; these should be

kept in mind in working with any of the species, because larger

or smaller specimens than those described will exhibit these

modifications.

All morphological characters appear to become more differenti-

ated with increasing age. This is in part a mechanical process,

since most of the structures involved are exceedingly small, and

in small specimens pass beyond the level of optical resolution.

Beyond this phenomenon, there is a general increase in the

numerical parts of many organs, and a change in shape or in the

relationships of parts in others. These changes will be con-

sidered here, under the individual type of differentiation in-

volved.
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The labral papillae and the antennal sensory organs demon-
strate no visible growth differentiation. The mucro usually fails

to show any significant change, although in forms with long
and unusually formed mucrones, such as Entomohryoides dis-

similis, the peculiarity of the form becomes more striking in

larger specimens.
The trochanteral organ and the dental spines of the genus

Homidia show a striking increase in the number of parts with

increasing size of specimens. The trochanteral organ usually
starts out in the first instar as one or three setae, and then slowly
increases the number involved until the mature form is reached.

In postmaturity molts the number is further increased, but at a

much slower rate, so that unusually large specimens have only
a few more setae than small, sexually mature ones.

The teeth of the unguis increase in size with the size of the

specimen, and in first and second instar specimens only the

internal basal and median teeth are clearly visible. The external,

lateral, and apical internal teeth appear at the third or fourth

instar and then remain constant in number. The unguis itself

is relatively shorter and broader in earlier stages, and conse-

quently the various teeth are usually relatively nearer the apex
of the unguis in smaller stages than they are later in life. Labial

appendages remain constant, except that in older specimens the

external differentiated seta is slightly longer in relation to the

papilla which bears it.

The type of pattern is usually the same in young and old ani-

mals, but in young forms the pattern is less distinct, and almost

all species have the first instar either uniformly pale or with

extreme faint indications of the adult pattern. The colors are

paler in smaller specimens, and tend to be somewhat brighter (or

darker) just before molting.

SYSTEMATIC DESCRIPTIONS

Notes on the Tribe Entomobryini

The present constitution of this tribe represents an expansion
and fragmention of the old genera Lepidocyrtiis and Entoniohrya.
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If the tribe is divided into scaled and scaleless forms, it will

be seen that the former are in a state of considerable confusion.

Some genera such as Lepidocyrtinus represent strikingly poly-

phyletic groups, while others, such as Lepidocyrtus, are not at

the present time clearly defined. Furthermore, it is not clear

at present whether the scaled condition has been developed inde-

pendently several times, or is an indication of common ancestry.
Mr. Goto's forthcoming work upon the genus Lepidocyrtus should

greatly clarify the situation, but until such time no clear idea of

the relationships of these forms can be obtained. Most of the

scaleless members of the tribe appear to form a more natural as-

semblage. Some are obviously closely linked, and most of the

others, while obviously aberrant, show definite relationships to

the group as a whole.

The genera which have been described as members of this

group nve Entomobrya, Calistclla (Schott, 1894), Homidia (Bor-
ner, 1906), Drepanura (Schott, 1891), Sinella (Brook, 1882),
Metacoelura (Salmon, 1951), Parasinella (Bonet, 1942), Pseu-

dentomohrya (Salmon, 1941), Mesentotoma (Salmon, 1941),
DeuferosiiifUa (Sabnon, 1941), Isofohryoides (Maynard, 1950).
Of these the genus Calistella has been considered a member of

the lepidocyrtiform group by most recent workers (Salmon, 1951),
while the genus Pseudentomohrya (Salmon, 1941) cannot be ac-

cepted as valid upon present criteria (see discussion under genus
Entonwhrya) . In the following work the subgenus Entomo-
bryoides (Maynard, 1951) is raised to generic level, the genera
Mesentotoma and Drepanura are redefined, and the new genus
Calx is created.

Relationships

The phylogenetic position of Mesentotoma is entirely moot.
The lack of a basal mucronal seta plus the peculiar antennae and
empodial appendages, show wide separation from the other

genera. The dental spines present upon one species are in no way
homologous with those of Homidia and therefore cannot be con-

sidered as indicative of relatedness. The discontinuous range
may be an indication of great antiquity, or of insufficient data,
but in any case the genus is not closely related to any other

member of the Entomohryini.
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Considering the relationships among the remaining genera, we
find that the putative ancestral form is not apparent ; however,
the genus Calx would appear to have the greatest possibilities.

The relatively primitive condition of the male genital plate

and the comparatively short fourth abdominal segment, com-

bined with the simplicity of the body setae, indicate its possible

proximity to the ancestral form. On the other hand, the lack of

an anteapical tooth probably represents a specialization, thus

indicating that Calx cannot be directly ancestral.

The remaining genera are clearly derivable from, or related

to, the genus Entomohrya.
The work that follows the key is concerned exclusively with

those Nearctic genera which are still considered by some workers

to belong to the genus Entomohrya, viz. Entomohrya, Drepanura,
Mesentotoma, Homidia, Entomohryoides, and the new genus Calx.

Key to the Scaleless Entomobryini

1. Mucro without basal spine 2

Mucro with basal spine 3

2. Mueio with anteapical tooth Mesentotoma

^NIiuTO lacking anteapical tootli Calx

3. Dens with spines Homidia

Dens without spines 4

4. .Second antennal segment longer than fourth, eye patches without color

Isotobryoides

Second antennal segment shorter tlwui or subequal to fourth 5

5. Eyes 16 7

Eyes fewer than ]6 (1

(). Tiliiotarsus with a numlier of smooth, unusually finely ciliate setae . .

Sinella

Tibiotarsus lacking, or with only one such seta Para.sinella

7. Mucro reaching head Coelura

Mucro not reaching head 8

8. Tibiotarsus with double row of unusually finely ciliate or smooth

setae 9

Tibiotarsus with only one such seta 10

9. Unguis with 3 internal teeth Deuterosinella

Unguis with 4 internal teeth Entomobryoide.s

10. Mucro with anteapical tooth Entomohrya
Mucro without anteapical tooth Drepanura
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Genus EnTOMOBRYA Rondani

Poihira, 17."8, Linne, Systema Naturne, ed. 10:609 {ad partem).

CJioreiites, 1838, Burmeister, Handbiu'h der Entomologie, 2(2):450.

Isotoma, 1839, Bourlet, ]\Iem. Soe. Sei. Agric. Lille, 1:448 {ad partem).

Degeeria, 1842, Nicolct, Nouv. Mem. Soc. Helvet. Sci. Nat., 6:68.

Mydonius, 1848, Gistel, Naturgeschichte des Tierreichs, 16:9.

Pseudentomobrya, 1941, Salmon, Trans. Roy. Soc. X.Z., 70:282-431 (new

synonymy).

Entomohrya, 1861, Rondani, Dipterologiae Italicae Prodromi, Pars (4) :40.

Genotype: Entomohrya miiscorum (Nicolet) loc. cit.

Colo?' and Pattern. Pigmentation variable.

Antennae. Four segmented, fourth segment usually longest
and first shortest (commonly 8-6-6-3). Fourth segment usually

fusiform, basally blunted, in E. hicolor group subcylindrical and

apically rounded. Remaining segments subcylindrical. Fourth

segment rarely with signs of ringing or subsegmentation, apically

a thin-walled retractile bulb in a pit (absent in one species) ;

densely clothed with setae, as follows : short, smooth, truncate to

clavate, straight setae located apically on all sides, and ventrally

for apical nine-tenths of segment ;
numerous blunt, curved,

smooth setae over whole segment, apically subequal in size to

the short truncate setae, basally about twice as long ;
in interven-

ing area a mixture, with longer setae more numerous
; acuminate,

heavily ciliate setae of various lengths occur over the entire

surface. Two minute subapieal sensory pegs, one below and

slightly external of the other, on the dorsum of the segment.
Third segment clothed as basal portion of fourth segment, but

ciliate setae longer. Apical sensory organ usually of two curved

pegs, dorso-externally, in shallow folds. Basad of these a slender

rod and apicad a conical to cylindrical peg, smaller than the

median pair.

Apical sensory organ of second segment of one or two

sensory pegs, usually much thinner than those of the third seg-

ment, and one to three additional narrow rods.

Clothing first and second segment similar to third segment, but

short smooth setae tend to be concentrated on the ventral surface,

covering this surface except for apical area of varying size

and shape.
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Head. Two labial appendages, each of six papillae, with eighteen
to twenty smoothly tapered, slender setae, and apical one on each

papilla slightly truncate, remainder acuminate. Typically, ex-

ternal papilla bears a differentiated seta, varying in shape, but

usually blunt, not uniformly tapered, and basally about as thick

as the largest acuminate setae. On labrum are four small, round,
setiferous papillae in a transverse row. Eyes sixteen, situated

on two heavily pigmented eyepatches. Eyes vary in size, but

the inner posterior two usually somewhat smaller than remainder.

Body. Fusiform to elongate elliptical, usually more or less

circular in cross-section, occasionally somewhat compressed. An-
tenna four-segmented, frequently with basal ring of cephalic

integument, giving appearance of small basal segment. First

thoracic segment reduced, soft and membranous. All other seg-

ments somewhat sclerotized. Second and third thoracic segments
with sclerotized areas as distinct tergites covering dorsal and
lateral areas, ending bluntly just above leg bases. First abdom-
inal segment greatly narrowed ventrally, and here the tergite

usually appears to come to a point. Second and third segments
soft ventrally, but without distinct demarcation. Fourth segment
with two longitudinal furrows marking off a lateral triangular

area, and below this a triangular, blunted lobe (parafurcular

lobe), one lobe on either side of the furcula when contracted

against the body. The fifth abdominal segment completely sclero-

tized except for small ventral area, bearing genital plate. Sixth

segment completely sclerotized.

The body segment lengths vary; however, the fourth abdom-
inal segment is alwaj^s at least twice as long as any other body
segment. The second thoracic segment is next in size, being

larger than the second, third, and fifth abdominal segments,
which are variable but comparable. The first and sixth abdom-
inal segments are the shortest segments.

Clothing. Body clothed with five types of setae. These vary,
but the five categories are always present and recognizable. In

the specific descriptions they will be referred to as categorized
here.

Body setae, type one: ("Flexed" setae, Salmon, 1951). These

heaviest setae are thick, straight or slightly curved, apically

elavate or bent, basally contracted at point of articulation, and
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bearing uniform fine ciliations on all sides. Usually scattered

sparsely over the entire dorsum, but more concentrated on the

anterior half.

Body setae, type two: ("Pubescent" setae, idem). Length
varying, uniformly tapered, finely and uniformly ciliate. Thick-

ness varies from about as thick as type one setae to about half

as thick. These are found all over the ventral and dorsal regions
of the body, more numerous on the posterior half.

Body setae, type three (lasiotrichia) : extremely long and thin,

untapered except at distal end, uniform ciliations slightly larger
than those previously discussed. These setae are very few in

number, and constant in position (frequently knocked off in the

course of preparation). The normal condition is four of these on
each of abdominal tergites two, three, and four.

Body setae, type four : about half as large as type one, basally

untapered and smooth for the basal half to fifth of their total

length, apically tapered and ciliate. These are usually limited

to fifth and sixth abdominal segments.

Body setae, type five : common setae of body, and are found
on all parts. They form an under layer out of which the others

arise. These vary, but never more than one-half the size of type
four setae, coarsely ciliate, always acuminate, and usually smooth

basally.

Legs. Prothoracic and mesothoracic legs subequal, much
smaller than metathoracie legs. Leg of two precoxal short seg-

ments (not always visible as discrete), longer coxa, a short

trochanter, a femur about as long as all the more basal segments,
and a much longer tibiotarsus (rarely broken by a false joint two-

thirds of the distance from base). Apically with unguis, small

empodium, and empodial appendage opposed to unguis. Clavate

tenent hair present on tibiotarsus, just basal of unguis. Em-
podial appendage quadrilamellate, with posterior edges of one

or both posterior lamellae often finely ciliate. Unguis consists of

four heavy lamellae, apically joined, each lamella gradually
thickened toward the axis of the unguis so that lines of jointure
between lamellae are not distinct. Internal lamellae with four

teeth, usually small and subequal ;
two most basal form a pair,

one on each lamella. Two lamellae join at middle tooth, and thus

these apical teeth are unpaired, with basal one appearing double
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due to its split basal origin. Lateral lamellae present, each with one

tooth. If large, this tooth is often reinforced with ehitinous ribs,

giving appearance of being discrete from rest of lamellae. One
or two external teeth may occur, usually very thin and on thin

external lamellae, not running the entire length of unguis.

Legs, manubrium, dens clothed with acuminate, finely and uni-

formly ciliate setae. Length varies, longest on legs at bases of

the femora. All tibial setae with ciliations approximately equal
in size. A single stiff, spinelike seta is apical on metathoracic

legs.

Trochanteral organ consists of smooth straight acuminate

setae. These typically arranged in a more or less triangular

pattern, formed (see PI. 1, fig. 7) by two ventral and two

posterior lines of setae (ventral and posterior arms respectively),

between which are a varying number of setae which may or

may not be arranged in some definite pattern (internal setae),

and a few other setae scattered over the same surface of the

trochanter (external setae). The setae of the two arms tend

to increase in size toward their own joining point, and these

setae tend to be considerably larger than the others.

Furcula and genital plate. Male genital plate located at base

of the dorsal side of manubrium, on fifth abdominal segment

(see PI. 1, fig. 2). It consists of a large setiferous papilla, round

to reniform in ventral aspect. In lateral view the organ is of three

parts; a domed open ring of integument, broken medioposte-

riorly, bearing distinct reticulations and having a ring of large

smooth, usually thin-walled setae around its inner margin. These

are highly specific in shape and differentiated from all other

setae on the animal. Basal pair (or all) half as long as longest

distance across integumentary ring. Internal of this ring is

a truncately conical projection bearing a cylindrical lobe with

apical genital aperture, slightly projected so as to form an

acuminate tip. The terminal cylindrical structure bears four

small, pointed, smooth setae. Although the actual aperture of

the genital organ is very small and irregular in shape, the break

in the first integumental ring, combined wnth the aperture and

the form of the more internal parts, gives the appearance of a

longitudinal slit. Whole organ surrounded by one or more rows

of ciliate setae, like body setae type four.
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Female genital apparatus simple, consisting of a transverse

slit and intef;iimentary lip on either side
; each lip with two small

smooth setae.

Dens longer than manubrium, dorsally crenulate, with a

distinct uncrenulate area just before the mucro. Mucro two-

toothed, with a basal spine. Furcula displaced posteriorly, so

as to appear appended beneath the fifth abdominal segment.
Anal aperture triangular, protected by integumentary flaps
and posteriorly (sometimes slightly ventrally) directed.

Discussion

The members of this genus appear to break down in the

Nearctic region into four distinct subgroups. I do not feel

that it would be wise at the present time to raise these groups
to generic stature, for as well as can be judged from the litera-

ture, the exotic species of the genus would in some cases erase

the lines between these groups, and in other cases many species
of a group are not at present available for study. For the

purpose of clarifying the relationships, these groups are dis-

cussed here, with a taxonomic characterization of the species

group. A number of species of doubtful relationships are not

included.

The Entomohrya nivalis group includes (among others) E.

niralis, E. afrocincta, and E. griseoolivata. All these species are

characterized by general facies, usually having multisetaceous

labral pipillae, tending to have the apical mucronal tooth much
longer than the anteapical, a bilobed or trilobed apical antennal

bulb, and the tendency to have the basal seta of the male genital

plate apically expanded. The Entomohrya triangularis group
is characterized by the tendency for the mucronal teeth to be

subequal, the presence of very long setae on the basal antennal

segments, the general trend toward homogeneity among the setae

of the male genital plate, and the tendency for the bilobed condi-

tion on the antennal apical bulb to be unclear but still present.
This group includes (among others) these species: E. triangu-
laris, E. ligata, and E. washingtonia.
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The Entomohrya hicolor group is possibly the same as the

group given the generic name CaUsteUa by Schott in 1894.

Since this group is not clearly demarcated from the remaining
members of the genus, and the application of the name Calistella

is still in doubt, I feel it better to leave this matter in abeyance
until such a time as the world fauna can be studied. The mem-
bers of this group are characterized by the elongate body, tend-

ing to be bilaterally compressed, extremely long appendages,

simple elongate apical bulb on the antenna, and by the occa-

sional occurrence on the antennal apex of a non-retractile

accessory papilla. There is a tendency for the anteapical mucro-

nal tooth to be longer than the apical. The species comprising
this group are usually somewhat larger than those in the other

groups; maximum normal size is about 3.5 mm., as compared
with 2.8 mm. in other groups. In all other comparisons, the post-

maturity molts cause the total size to be of little importance, but

here the difference is so great that this objection is minimized.

The following are some of the species included in this group :

E. hicolor, E. quadrilineata, E. decemfasciata, E. nigriceps, and

E. gisini.

The Entomohrya comparata group is quite closely linked to

the last group by the aberrant form E. kincaidi. The group is

characterized by the strong unisetaceous labral papillae, the

usually sigmoidal, stoutly curved male genital setae, the occa-

sional tendency for dorsoventral flattening, the salient basal

external teeth on the unguis, and usually simple apical antennal

bulb. This group includes the species E. comparata and E.

clitellaria.

E. assuta is aberrant in many respects and does not appear
to be closely allied to any of the above groups. Other aberrant

forms will be dealt with in the specific descriptions.

I feel that when the world fauna of this group can be studied

many of the above mentioned divisions will prove to be valid

genera, but on the basis of presently available knowledge these

relationships can only be indicated as probable.

Salmon's redefinition of the genus Entomohrya (Salmon,

1941) cannot be considered a valid one, because it is based upon
a misconception concerning the nature of the unguis (see dis-

cussion of ungues). In the species of "
Pseudentomohrya" which
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I have examined I have not found any valid and constant dif-

ferences between these species and typical members of the genus

Entomobrya.
Four species of Nearctic Entomobrya are not included in the

key and descriptions are not herein presented. E. brunnecapella

Maynard may not be a member of this group of genera. In view

of this I feel it unwise to include this species until a few speci-

mens can be examined. Bueker's duolineata and Harvey's

pygniaea are both unusual patterns for the genus, but have not

been recovered since their original records. In both cases the

types are unavailable and the descriptions are not sufficient to

determine whether they are poor descriptions of common species,

or of unrecovered rare forms. In view of this, I am leaving the

matter in abeyance and reprinting the original figures here. E.

lateropicta Hammer may be a synonym of the subalpine form

of E. comparata but further series are required to settle this

point (see footnote with E. comparata) .

Key to the Nearctic Species of the Genus Entomobrya

1. With retractile bulb near apex of antenna 2

Without apical retracile bulb E. sinelloides n. sp.

2. Body setae of type five medially expanded, flattened and leaf-shaped

on dorsum of abdominal segment four E. Mncaidi

Body setae of type five otherwise formed 3

3. Head strikingly longer than broad 4

Head at most only slightly longer than broad 8

4. External seta of labial appendage not extending beyond the apex of

same papilla 20

External seta of labial appendage extending beyond apex of same

papilla for at least one-fourth of its length 5

5. Mesonotum strikingly produced so as to force the head into a hypogna-
thous position E. bicolor

Mesonotum not so produced 6

6. Dark areas of head much greater than pale areas E. nigriceps

Dark areas of head much less than pale areas 7

7. External labial seta extending beyond apex of same papilla for less

than half its length, dorsum of second abdominal segment (in well

pigmented specimens) with two solid or broken diagonal lines

E. decemfasoiata

External labial seta extending beyond apex of same papilla for more

than half its length, second abdominal segment (in well pigmented

specimens) with four longitudinal bands E. quadrilineata
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8. Apical sense organ of third antennnl segment with four sensory knobs,

Cavernicolous E. troglodytes n. sp.

Apical sense organ of third antennal segment with two or three

sensory knoljs 9

9. Most of setae of male genital plate sickle-shaped 10

At most only one or two of setae of male genital plate sickle-shaped 12

10. Body slightly dorsoventrally ilattened, jngnient in liroad bands

E. cUtellaria

Body not flattened, ])igment in irregular bands, spots and stripes 11

11. External differentiated seta of labial appendage attaining apex of

same papilla, apical bulb of antennae usually not lobed (sometimes

apically indented or bilobed) E. comparata
External differentiated seta not attaining apex of same papilla, apical

bulb bilobed or trilobed E. ligata

12. Body dorsoventrally compressed, male genital plate with two lateral

setae on either side strikingly larger than remainder E. assnta

Body not dorsoventrally compressed, male genital plate not as above 13

13. I.abral i)apillae mnltisetaceous 14

I.abral papillae unisetaeeous 16

14. Body without distinct pattern, basal seta of male genital plate with

contracted basal part about as long as expanded apical part

E. griseoolivata

Body (in well pigmented forms) with a definite pattern, basal seta of

male genital plate with contracted basal portion much longer than

expanded apical part 15

15. Fifth and sixth abdominal segments unpigmented E. atrocincta

Fifth and sixth abdominal segments with some pigment . E. nivalis

1(3. Basal seta of male genital plate with apex expanded, well i)igmented

specimens with mid-dorsal line on all segments E. unostrigata

Basal seta of male genital plate not apically expanded, well pigmented

specimens without mid-dorsal line on most segments 17

17. Male genital plate with all setae acuminate 18

Male genital plate with at least one pair of setae blunt 19

18. Body with definite pattern, basal setae of genital plate different from

others E. suzannae

Body uniformly pigmented, basal setae of genital plate similar to other

setae E. confusa n. sp.

19. Fourth abdominal segment with definite longitudinal bar or stripe,

male genital plate with one pair of blunted setae . E. washingtonia

Fourth abdominal segment without definite longitudinal bar or stripe,

male genital plate with two pairs of blunted setae E. triangularis

2U. Antennae definitely longer than trunk E. arrMudi

Antennae shorter than trunk E. gisini n. sp.
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EXTO.AIOBRYA NIVALIS (LiiiiieV

Plate 2, figs. 1-18

Podiira nivalis, 1758 (et subs, ed.), Linne, Systema Naturae, ed. 10:609;

1776, Muller, Zoologiae Danieae prodromus, Havniae:183; 1778,

Degecr, d. Ins., Stockliolni 7:15; 1781, Sehraiik, Ennunieratio Insec-

toruni Austriae, Augiistae \"mdt'li(-oruni:498
; 1781, Faliricius, Species

liiseftoium Hamburgi vt Koloiiii:383 ; 1788, Gmelin in Linnaeus,

Systema Naturae, ed. 13, Lipsiae; 1788, Wulfen, Schrift. Berl. Ges.

naturf. Fr., 8:83; 1827, Brebisson, Mem. Soe. Linn. Normandie, 3:254-

274; 1835, Boisduval and Laeoidiaie, Fauna entomologique des environs

de Paris: 114; 1838, Burmeisler, Handbuch der Entomologie, 2(2):443-

458; 1842, Lucas, Histoire Naturellc des Crustaces Arachnides ot des

Myriapodes, 2 : 565.

Podura annulaia, 1775, Fabricius, Systema Entomologica, 2:410.

Podura nigromaculata, 1835, Templeton, Trans. Ent. Soc. London, 1(2) :94.

Choreutes nivalis, 1838, Burmeister, Handbuch der Entomologie 2(2):450.

Degeeriu mlnuta, 1838, Burmeister, Handbuch der Entomologie, 2(2):449.

Podura variegata, 1838, Guerin, Genera des Insectes:57.

Isntoma cursitans, 1839, Bourlet, Mem. Soc. Sci. Agric. Lille, 1:377-417;

1842, Bourlet, Ann. Soc. Ent. France, 11:118; 1844, Gervais, Histoire

Naturelle des Insectes Apteres, 3:434.

Isotoma fusiformis, 1839, Bourlet, Mem. Soc. Sci. Agric. Lille, 1:403.

Podura simplex, 1840, Koch, in Herrick-Shaeffer, Fauna Ratisbonensis

3:354.

Podura striata, 1840, Koch, idem.

Degeeria nivalis, 1841, Nicolet, Nouv. Mem. Soc. Helv. Sci. Nat., 6:71;

1871, Tullberg, Ofv. K. Vet.-Akad. Forh., 28(1) :148; 1873, Lubbock,

Monograph Collembola and Thysanura, Eay Soc. London: 158, 159;

1872, Tullljcrg, K. Svenska. Vet.-Akad. Handl., 10(10) :39, 40; 1876,

Renter, Medd. Soc. Fauna et Flora Fenn., 1:81; 1889, Finot, Orthop-

teres de France: 31.

Mydonius nivalis, 1848, Gistl, Naturgeschichte Tierreich, Stuttgart, 1:9.

Degeeria nigromaculata, 1862, Lubbock, Trans. Linn. Soc. London, 23:593;

1847, Nicolet, Ann. Soc. Ent. France, 5(2):370.

Deegeria fusiformis, 1847, Nicolet, idem.

Degeeria nicoleti, 1868, Lubbock, Trans. Linn. Soc. London, 28:299; 1873,

Lubbock, Monograph Collembola and Thysanura, Ray Soc. London:

161, 162.

1 In all (Icsoriptions the complete bihlidfrraphy is friven for synonymic names,
except as otherwise noted. Only the original reference is given under each correct
name.
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Degeeria multifasciata, 1871, Tullberg, Ofv. Vet.-Akad. Forh. 28(1) :148;

1872, Tullberg, K. Svenska Vet.-Akad. Handl., 10(10) :40; 1881, Eeuter,

Medd. Soc. Fauna et Flora Fenn., 6:204.

Degeeria muscorum, 1871, Tullberg, Ofv. K. Vet.-Akad. Forh., 28(1): 148.

Degeeria fasciata, 1873, Lubbock, Monograph CoUembola and Thysanura,

Ray Soc. London: 166.

Degeeria annulata, 1873, Lubbock, Monograph CoUembola and Thysanura,

Bay Soc. London: 159; 1882, Tomosvary, Math. term. Kozlem. Magj^ar

Akad., 18:124; 1888, Dalla-Torre, Ferd. Zeitschr., 32(3) :155; 1879,

Parona. Atti Soc. Ital. Sci. Nat., 21:560.

Entomohrya intermedia, 1884, Brook, Journ. Linn. Soc. London, 17:274, 275;

1900, Kieffer, Berlin Ent. Zeitschr., 45:113; 1924, Handschin, Mem.

Soc. Helv. Sci. Nat., 80(2) :129; 1923, Womersly, Ann. Rep. Bristol

Soc, ser. 4:34.

Entomohrya nivalis, 1884, Brook, Journ. Linn. Soc. London, 17:273.

Entomohrya multifasciata, 1884, Brook, Journ. Linn. Soc. London, 17:275;

1885, Parona, Atti Soc. Ital. Sci. Nat., 28:10; 1888, Parona, Ann. Mus.

Stor. Nat. Genova, (2)6:133; 1889, Moniez, Rev. Biol. Nord France:

261; 1890, Renter, Medd. Soc. Fauna et Flora Fenn., 17:20; 1890,

Uzel, S. B. Bohm. Ges. Wiss., 2:1-82; 1891, Schott, Bih. K. Svenska

Vet.-Akad. Handl., 17(4) :17; 1893, Schott, K. Svenska Vet.-Akad.

Handl., 25(11) :49; 1895, Renter, Acta Soc. Fauna et Flora Fenn.,

ll(4):l-35; 1896, Schott, Proc. Calif. Acad. Sci., 6:182; 1896, Schaef-

fer, Jahrb. Hamb. Wiss. Anstalten, 13:197; 1897, Poppe and Schaef-

fer. Abh. Ver. Bremen, 14:265; 1898, Scherbakow, Zool. Anz., 21:57-65;

1899, Carl, Rev. Suisse Zool., 6:335; 1899, Wahlgren, Ent. Tidskr.,

20:189; 1899, Carpenter and Evans, Proc. Royal Phys. Soc. Edinburgh,

14:244; 1900, Kieffer, Berlin entom. Zeitschr., 45:114; 1901, Carl,

Rev. Suisse Zool., 9:261; 1901, Kraepelin, Mitt. Nat. Mus. Hamburg,

18:200; 1901, Krausbauer, Ber. Oberhess. Ges. Nat. Heilk. Giessen,

34:29-104; 1903, Guthrie, Rep. Geol. Nat. Hist. Surv. Minnesota, Zool.

ser., 4:77-79; 1903, Agren, Stett. Ent. Zeit.:155; 1906, Linnaniemi

(Axelsou), Acta Soc. Fauna et Flora Fenn. : 17; 1906, Pitarque, Bol.

Soc. Avag. Cieuc. Nat., 5:99; 1906, Navas, Broteria, 5:165; 1908,

Schille, Spraw, Kom. figyogr. Akad. Krakowie, 41:10; 1909, Enderlein,

Deutsche Sudpolar Expedition, 1901-1903, 10(4) :129; 1910, Bagnall,

Trans. Nat. Hist. Soc. Northumberland Durham, etc., N. S. (3) 2:501;

1910, Collinge, Birmingham Nat. Hist. Soc, 112(3) :11; 1910, Collinge

and Shoebotham, Journ. Econ. Biol., 5(3):113; 1912, Linnaniemi

(Axelson), Acta Soc. Sci. Fenn., 40(5) :205, 206; 1912, Dahl, Beitr.

Naturdenk. Berlin, 3:341-638; 1913, Carpenter, Proc. Royal Irish

Acad., 31:10; 1914, Shoebotham, Ann. Mag. Nat. Hist., (8)13:62;
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1914, Baton, Journ. Ent. Zool. Claremont, Calif., 6:137-168; 1917, Shoe-

liotham, Lancashire and Cheshire Nat.:222; 1922, Latzel, Beitr. Verb.

Zool.-Bot. Ges. Wien, 71:64; 1922, Stadi, Magyar Tud. Akad. Balk-kut.

Tudo. ered. Kot., 1:109; 1922, Morris, Ann. Appl. Biol., 9:282-

305; 1924, Womersley, Proe. Bristol Nat. Soc, 6(4) :33; 1924,

Ilandsi-hin, Mem. Soc. Helv. Sei. Nat., 60(2) :129; 1925, Wormers-

ley, Proc. Bristol Nat. Soc, 6(4) :217; 1926, Womersley, Proc. Somerset

Arehaeol. Nat. Hist. Soc, 71:62; 1928, Folsom, Cornell Univ. Agric
Exp. Sta. Mem., 101:15; 1928, Davies, Brit. Journ. Exper. Biol., 6(1):

79; 1928, Handschin, Journ. Linn. Soc London (Zool.), 36:533; 1928,

Handsehin, Arch. Naturgesch. Berlin, 92:6; 1928, Krausse, Inter. Ent.

Zeit., 22:117; 1930, Buitendijk, Zool. Meded., Leiden, 13:63; 1931,

Lindroth, Zool. Bidrag. Upsala, 13:105; 1931, Wormersley, Essex Nat.

Stratford, 23:119; 1932, Durkop, Zool. Anz., 98:233-236; 1933, Womers-

ley, Trans. Eoy. Soc S. Austr., 57:48; 1933, Folsom, Journ. Econ.

Ent., 26(5) :937; 1933, Buitendijk, Zool. Meded, Leiden, 16:65; 1933,

Turk, Trans. Ent. Soc S. England, Southampton, 8:92-97; 1933, Mills

and Eolfs, Pan-Pac Ent. San Francisco, 9:80; 1934, Mills, Monog.
Collembola of Iowa: 69; 1934, Schubert, Sitz. Ges. Naturf. Freunde:232;

1934, Womersley, Trans. Eoy. Soc. S. Austr., 58:111; 1935, Kseneman,
Zvalstnik Otisk. Zcasop. Narod. Musea Praha, 27:16; 1935, Durkop,
Schr. Naturw. Ver. Sehl.-Holst. Keil, 21:133; 1937, Schott, Pan-Pac
Ent. San Francisco, 13:131; 1939, Beuker, Trans. Acad. Sci. St. Louis,

30(1) :13; 1941, Salmon, Trans. Eoy. Soc. Nev/ Zealand, 70(4) :359,

360; 1941, Buitendijk, Fauna van Neederland aft., 11:49; 1942,

Marlier, Bull. Mus. Eoy. Hist. Nat. Belg., 18(8) :1-11
; 1947, Gisin, Mitt.

Schweiz. Ent. Ges., 20(1) :542-550; 1950, Wray, Bull. Brooklyn Ent.

Soc, 45:542-550; 1951, Maynard, Monograph Collembola New York

State, :157, 158; 1951, Delamare, Archives Zool. Exp. Gen., 87(4):

156; 1951, Praport, Fragm. Fauna. Mus. Zool. Polonici, 6(7):143;

1951, Schaller, Zool. Jahrb. (Syst.), 179:487.

Entomobrya annulata, 1896, Lie-Pettersen, Bergens Mus. Aarbog, 8:13.

Entomobrya nicoleti, 1900, Schaeffer, Jahrb. Ver. Vaterl. Naturk. Wurttem-

burg, 56:249; 1906, Linnaniemi (Axelson), Acta Soc. Fauna et Flora

Fenn., :202, 203; 1906, Wahlgren, Ent. Tidskr. Stockholm, 27:260;

1906, Pitarque, Bol. Soc. Avag. Cienc. Nat. 5:99; 1906, Navas, Broteria,

5:165; 1906, Lie-Pettersen, Tromso Mus. Aarb., 28:67; 1907, Lin-

naniemi (Axelson), Acta Soc. Sci. Fenn., 34(7):1-134; 1910, Collinge

and Shoebotham, Journ. Econ. Biol., 5(3):113; 1912, Dahl, Beitr.

Naturdenkin. Berlin, 3:240; 1912, Linnaniemi (Axelson), Acta Soc.

Sci. Fenn., 40(5) :202; 1913, Carpenter, Proc Eoy. Irish Acad., 31:8;

1921, Denis, Bull. Soc Zool. France, 46:127; 1922, Stach, Magyar Tud.

Akad. Balk.-kut. Tudo, ered. Kot., 1:44; 1923, Stach, Magyar Tud.
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Akad. Balk.-kut. Tudo, ered. Kot, 2:114; 1924, Womersley, Proe. Bristol

Nat. Soc, 6(4) :34; 1925, Denis, Bull. Soe. Hist. Nat. Afrique Nord,

Algiers, 16:254; 1930, Stach, Ann. Hist. Nat. Mus. Hung., Budapest,

26:301; 1930, Buitendijk, Zool. Meded, Leiden, 13:62; 1932, Holzapfel,

Rev. Suisse Zool., 39:340; 1933, Denis, Bull. Soe. Ent. France, 38:211;

1935, Durkop, Sehr. Naturw. Ver. Schl.-Holst. Keil, 20:506; 1937,

Drenowski, Eigene Ausgabe, 16:3; 1943, Stach, Denkschr. Akad. Wiss.

Wien, Math. Nat. Kl., 107:124.

Entomoirya muscorum, 1898, Lie-Pettersen, Bergens Mus. Aarbog, 6:11;

1898, Scherbakow, Zool. Anz., 21:51; 1899, Carl, Eev. Suisse Zool.,

6:334.

The author considers the following varieties to be synonymous
with Entomohrya nivalis. (Only the original reference is given
in each case.)

Degeeria nivalis, var. montana, 1841, Nieolet, Nouv. Mem. Soc. Helv. Sci.

Nat., 6:71.

Degeeria nivalis, var. interrnpta, 1841, Nieolet, idem.

Entomohrya nivalis, var. lateralis, 1922, Stach, Magyar Tud. Akad. Balk.-

kut. Tudo, ered. Kot., 1:115.

Entomohrya nivalis, var. ahrupta, 1922, Staeh, idem.

Entomohrya nivalis, var. transiens, 1934, Bonet, Eos, 9:147.

Entomohrya iiivalis, var. maculata, 1896, Schaeffer, Jahrb. Hanib. Wiss.

Anstalten, 13:149.

Entomohrya nivalis, var. immaculata, 1896, Schaeffer, idem.

Entomohrya multifasciata, ab. cincta, 1903, Agren, Stett. Ent. Zeit., 64:

155, 156.

Entomohrya muscorum, var. pallida, 1872, Tullberg, Svenska. Yet.-Akad.

Handl., 10(10): 64.

Entomohrya muscorum, var. ohscura, 1872, Tullberg, idem.

Entomohrya muscorum, var. ohscurior, 1872, Tullberg, idem.

Color and patter^i. Background yellow to white to pale blue.

Pigment purple to blue. Pigment as follows : Antennae lightly

pigmented, apical two segments darker. Blue-black ring on

base and a connecting band. Dorsum of head, thin V-shaped

mark, base at median ocellus, arms approaching lateral internal

sides of eyepatches. Light pigment runs posteroventrally from

ventral posterior angles of eyepatch to ventral margin of head.

Prothorax, spotty pigment on leg bases. Mesothorax and meta-

thorax with irregular black lateral margin, thicker on meta-

thorax, running onto anterior border on mesothorax. Mesothorax

through abdominal segment three with dorsal dark band along
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posterior margins not connected with lateral dark markings on
two. Abdominal one a narrow band of more or less uniform
width

;
on otlier segments bands produced forward at right

angles at lateral ends, larger on abdominal two and three.

Abdominal one and two with lateroventral areas darkened.
Abdominal three with large ventro-anterior spot in contact with
ventral dark color on second segment. Abdominal four with
two elongate, roughly triangular, longitudinal dark stripes,

extending for liasal two-thirds of dorsum, connected basally by
a short stripe along the posterior segmental border. Posterior

margin with dark spot at contact with parafurcular lobe. Space
between lateral siiture and parafurcular lobe dark for posterior

half, anteriorly with roughly triangular spot in contact with
lateral suture and broadly joined at apex with posterior dark
color. Posterior half of fifth and dorsum of sixth segment dark.

Coxae spotted basally, meso- and metathoracic femora ringed

apically with dark pigment (metathoracic darker). Remainder
of body pale.

Antennae. Segments one and four subequal in diameter,
thicker than others. Retractile apical bulb distinctly tri- or

bilobed, in a deep apical pit. Apical organ of third segment
normal. Apical sensory organ or second antennal segment with

two minute OA'al pegs, in individual shallow folds. Clothing of

antennae typical, longest setae less than one and one-half times

as long as the diameter of the corresponding segment.
Head broadly oval. 1.15 times as long as broad. Labral

papillae broadly truncate, erect, with three to eight minute

setae per papilla, rising directh" from surface of papilla. Labial

appendages normal, witli external diiferentiated seta very long
and slender, tapered only at apex ;

about as thick as largest

normal seta on some papillae. Eyepatches black, subrectangular.
Two anterior eyes three times as great in diameter as inner

posterior two. These about one-half diameter remaining eyes.

Clothing of head and body of typical five kinds of setae. Setae

of type one moderately long (longest about twice as long as

longest antennal setae). Setae of type five relatively long, slen-

der, gradually tapered from insertion to apex, coarsely multi-

laterally ciliate. Body fusiform to elongate, elliptical in shape,
round in cross-sectional view.
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Legs. Clothing typical. Tibiotarsus with double row of stout,

basally expanded, ciliate setae, about three times as thick as

smallest setae of segment at same level. Troehanteral organ

typical, internal setae few, usually not present in apical half of

space between arms. Unguis tapering uniformly, with usual

seven teeth. Basal internal teeth opposite, slightly apical of the

mid-level of the internal edge. Internal teeth small and sub-

equal in size. Lateral teeth large and salient. Laterals slightly

below level of internal basal teeth, external tooth about two-

thirds of distance from base of claw to laterals. Empodial ap-

pendage not ciliate, acuminate, more abruptly tapered at extreme

apex.
Furcula and ge^iital plate. Mucro with apical tooth, slightly

longer than anteapical, curved at extreme apex. Anteapical
tooth slightl.y curved, basal spine attaining apex of anteapical

tooth. Genital plate with twelve to fourteen setae on low blunt

papillae. Two basal setae flattened, wide, apically expanded and

truncate. Remaining setae slender, suddenly constricted half-

way from base to apex and filamentous beyond this point.

Discussion

The species is extremely variable in pattern, but only slightly

variable in morphological characters. A complete exposition of

all the various stages in pigmentation would fill a separate
volume. It is sufficient to say that every variation exists, from

the pattern described to that of an animal with almost the entire

body black to an animal with only a few dark spots on the head

and on posterior regions of the body (see figures). The common-
ness of the species in Europe and North America and the huge
variation in patterns, combined with the spotty occurrence of

some of the forms, has led, as many investigators have pointed

out, to large synonymy in the group, but there has been no

general agreement as to its exact nature. Species which have

been synonymized by some authors with E. nivalis and/or E.

multifasciata include E. arhorea, E. marginata, E. pulchella, E.

orchesellides {E. muscorum, scnsu Schaeffer), E. spectahilis, and

E. corticalis. The tendency on the part of modern authors has

been to consider all the members of this group as indistinguish-

able except on a basis of color pattern. Denis (1933) broke
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away from this by insisting that ratios alone showed a difference

between E. lanuginosa and E. nivalis, but I found no such dif-

ferences between any of the patterns which were seen from North
America. Denis' differences may have been due to allometric

groAvth.

Gisin (1947) gathered together all the major works on the

group, and wuth personal research concluded that E. nivalis, E.

muUifasciata and E. lanuginosa were sympatric and ecologically

separated. Feeling that the term subspecies should be reserved

for geographical entities, he separates these as distinct species.
In Switzerland he has not observed intermediates among these

groups.
After examining a large number of European specimens, I

have been unable to find any significant difference between the

Xearctic and Palearctic populations. In all I have found samples

containing every conceivable intermediate between muUifasciata
and nivalis (see figures). I am in agreement with Gisin concern-

ing the ecological separation of the forms here involved, but
I disagree on the matter of taxonomic treatment. I feel that

some of the numerous, named species and varieties represent

ecologically adaptive genotypes, but that these can have no
taxonomic standing. Completely patternless forms have not been

seen in Nearctic material.

The morphological variation in Nearctic material is small.

The usual growth variations occur (trochanteral organ, etc.),

and there is a basal shift of the external and lateral teeth of the

unguis, with increasing size. The labial appendage may have

the external differentiated setae exceeding the apex of the same

papilla. The mucro may have the two teeth subequal in size,

and the apical tooth may project directly posterior.

Distribution

Maine: Boothbay Harbor, Bailey's Island, Orono, Brunswick;
Massachusetts: many localities; Vermont: Burlington; New
Hampshire: Mount Washington (at the base), Kingston, Peter-

borough; Connecticut: New Haven, Hartford, Middlefield; New
York: many localities; New Jersey: Kamsey, Princeton

; Pennsyl-
vania: State College, Bear Meadow, Lockhaven; Virginia:
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Roanoke; North Carolina: Raleigh, Chapel Hill; Kentucky:
Crailhope ;

Tennessee: Knoxville; Minnesota: localities un-

known; Iowa: Ames; Illinois: many localities, mostly Cook

County; Montana: Butte, Bozeman; California: San Francisco,

Laguna Beach, Claremont, San Dumas Canyon, Santa Barbara,

Sycamore Hill; Oregon: Corvallis; Washington: Tampico, Ya-

kima; Utah: Kanosh, Uinta Mountains; Colorado: Lamar, Cota-

paxi; Arizona: Globe; Ontario: Alamonte. Arnprior, Prescott.

Type locality : Europe.

Entomobrya atrocincta Schott

Plate 3, figs. 1-12

Entomobrya airocincia, 1896, Schott, Proe. Calif. Acad. Sci., 6(2):181.

Kn1nmohr}ia jlava, 193.'!, James, Trans. Can. Inst., Toronto, 19:77-116.

Entomobrya nigrocincta, 1923, Denis, Bull. Sec. Ent. Prance, 92:54, 1924,

Denis, Arch. Zool. Exp. Gen. Paris, 62:2S2; 1930, Stach, Ann. Hist.

Xat. Mus. Iliing., Budapest, 26:271: 1934, Bonet, Eos, 9:164; 1937,

Drenowski, Eif^ene Ausgabe, 1B:3; 1938, Kseneman, Bull. Inst. Nat.

Agron. Brno, 26:19.

Entomobrya pseudoperiiuJclira, 1931, Mills, Anier. ]\Ius. Novitates, 464:6, 7.

Entomobrya cUtrllaria, ssp. australiasi'-, 1941, Salmon, Trans. Roy. Soc.

New Zealand, 70(4) :3o6.

Entomobrya atrocincta, ssp. nigrocincta, 1944, Salmon, Rec. Domin. Mus.

Wellington, 1(2):154, 155.

Entomobrya atrocincta, ssp. eitrina, 1944, Salmon, Idem, (new synonymy).

Entomobrya ps( ndopcrpniclira, 1950, Wray, Bull. Brooklyn Ent. Soc,

45(2) :63.

The folloYv'iiig varieties are considered as syonyms of Ento-

mobrya atrocincta (only the original reference is given in each

case) :

Entomobrya atrocincta, var. eitrina, 1934, Bonet, Eos, 9:149.

Emto-mobrya atrocincta, var. aurata, 1947, Delamare-Deboutteville, Eev.

Franc. D'Ent., 14(2) :138.

Entomobrya atrocincta, var. lineata, 1947, Delamare-Deboutteville, idem.

Color and pattern. Background l)right yellow to orange, pig-

ment blue-black. Antennal segments three and four lightly

pigmented. First two antennal segments apically ringed with

dark pigment. Antennal bases with narrow connecting band, and

a wide dark band running laterally from posterior border of
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oyepateh. All le^r bases darkened. Mesothorax, narrow lateral

niarii'in dark. Remainder of body pale.

A)ifcnnac. Apieal retractile bulb of fourth segment trilobed,

in a deep apical pit. Clothing of antennae normal, longest setae

of second segment about one and one-half times as long as diam-

eter of segment.
Head about one and one-half times as long as broad. Labral

papilla low, truneately conical, multisetaceous, setae minute,

and on nnero-papillae. Eyepatches subrectangular, medio-in-

ternally indented. Four inner median eyes on either side much
smaller than others. External differentiated seta of labial ap-

pendage long, narrow, tapered at extreme apex, slightly wider

than normal setae of same papilla and exceeding apex of papilla

for at least one-eighth of total length.

Body elliptical in shape, circular in cross-section.

Clothing of five typical varieties of setae. Setae of type five

slender, coarsely unilaterally ciliate for apical two-thirds to

four-fifths of length.

Legs. Clothing normal. Trochanteral organ lacking internal

setae (or at most, two setae present). Internally on tibiotarsus

one or two rows of large setae. Unguis sharply tapered for apical

half of length, possessing normal seven teeth. Internal teeth

moderate in size, distinctly larger than lateral and external

teeth, median larger than others, basals slightly apical of middle

of internal edge. Lateral teeth basad of basal internals, and

external tooth basad of these.

Furcula and genital plate. Dorsal crenulations of dens end

gradually. Mucro elongate, apical tooth distinctly longer than

anteapical and slightly curved. Basal spine exceeds apex of

anteapical tooth. Male genital plate twelve to fourteen setae.

Basal setae apically expanded and flattened, truncate. Remain-

ing setae basally somewhat expanded, sharply constricted above

median level, filiform for apical one-third of length. Apical two

setae on either side slightly shorter than other setae.

Discussion

Several different patterns occur in this species. Pure yellow

specimens occur, as well as specimens with the described pig-

ment plus the metathorax and first abdominal segment dark.
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Since all these patterns occur in the same population, with no

morphological separation, and since any large population will

have most, if not all, patterns present, I cannot consider them
as being other than parts of the normal specific variation.

This species is morphologically extremely close to E. nivalis,

but may be separated from that species on the basis of the setae

of the tibiotarsus. In atrocincta the largest setae at the middle of

the segment are about twice the diameter of the smallest, while in

nivalis the largest are about three times the smallest. The mucro
of the former tends to have the anteapical tooth more equilateral
in shape than in the latter, and the external tooth of the unguis
is more apical in position in the former. The simplest criterion

for separating the two species is the type of color pattern, which
consists of segmental transverse bands in the former and irregu-
lar jagged marks in the latter. Almost all Nearctic specimens
of E. nivalis have traces of pigment on the terminal abdominal

segments, whereas E. atrocincta lacks these in even the darkest

specimens. The pigmentation of E. atrocincta bears in some

patterns a secondary resemblance to E. clitellaria, but the

morphological distinctions between these species are striking and
obvious (see description). I have examined a number of the

European specimens originally assigned by Denis to E. nigro-

cincta, and I find no significant differences between them and
the Nearctic populations of E. atrocincta.

Distribution

Oregon: Baker; California: Claremont, Hanford, San Fran-

cisco, Chino, Tuba City, Gasquet; Utah: Logan; Tennessee:

Knoxville; Texas: College Station.

Type locality: California.

Bntomobrya griseoolivata (Packard)

Plate 4, figs. 1-15

Degeeria griseo-olivata, 1873, Packard, Eep. Peabody Acad., 5:39.

Entomohrya griseo-olivata, 1884, Brook, Journ. Linn. Soc. London, 17:281,

282. :

Entomohrya marginata, 1934, Mills, Monog. Collembola Iowa, :67, 68

ipartim, nee Degeeria marginata, 1871, Tullberg) ; 1951, Maynard,
Collembola New York State : 143-145.
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Entomobrya grisco-oUvacea, 1944, Gisin, Verb. Naturf. Ges. Basel, 55:73.

Color and pattern. Background color pale blue to white. Pig-
mentation purplish blue, uniform on body, except darker at

extreme posterior borders of segments. Head irregularly pig-
mented over lateral, ventral and anterior surfaces, darker patch
running ventrally and posteriorly from the ventroposterior

angle of the eyepatch, expanded below. Antennae uniformly
darkened, antennal bases and connecting band being dark blue.

A similarly colored longitudinal stripe between the eyes orig-
inates at the median ocellus and runs forward to join the inter-

antennal band, slightly expanded anteriorly.
Antennae. Fourth segment slightly thicker than third. Apical

retractile bulb of the fourth segment trilobed (sometimes bi-

lobed). Third antennal apical organ normal. Antennal setae

normal. Longest setae on second antennal segment about one

and one-half times as long as diameter of segment. Smooth short

setae absent from the apical one-third to one-fourth of ventral

surface of segment one.

Head. Dorsal view roughly circular. Labral papillae trun-

cately conical, multisetaceous, with two to five minute setae on
each papilla, arising from small micro-papillae. Labial ap-

pendages with usual number of papillae. External differentiated

seta elongate, slender, slightly curved, about as thick as the

normal setae of same papilla, tapered from base, but more sud-

denly tapered at extreme apex. Seta not attaining, or barely

attaining, apex of same papilla. Eyepatches black, subrectangu-
lar, with lateroventral margin medially indented. Internal

posterior two eyes on either side about one-half as great in

diameter as remainder.

Body fusiform, circular in cross-sectional view.

Clothing. Usual five kinds of setae present on body and head.

Setae of type five slender, gradually tapered, coarsely unilat-

erally ciliate for apical one-half to two-thirds of length.

Legs. Tibiotarsi internally a double row of stout setae, ciliate

for apical tw^o-thirds, about twice as thick as remaining setae of

segment. Trochanteral organ typical, internal setae lacking, or

at most three in number and very small. Unguis slender,
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tapered from base. Usual seven teeth small, external and lateral

teeth slightly larger than internal. Basal internals slightly apical
of midlevel of internal edge. Lateral teeth distinctly basad of

l)asal internals. External tooth acute, about two-thirds distance

from laterals to unguis base. Empodial appendage acuminate,
not ciliate.

Furcula and genital plate. Dorsal crenulations of dentes shal-

low, broad, ending gradually. Mucro with apical tooth strikingly

longer than anteapical tooth (two to three times as long). Male

genital plate with twelve to fourteen setae. Basal pair short,

broad, apical half suddenly expanded and flattened, spoon-shaped,
with apical expanded portion twice as thick as, and subequal
in length to, contracted basal portion. Remaining setae acumi-

nate, subecpial in size and about twice as long as basal pair.

Discussion

The general color may be gray-green (as in Packard's original

description) to gray-blue to blue to purple to brown. Back-

ground colors may be white, blue, bright yellow, or (rarely)

orange-red. The posterior borders of the trunk segments may
be dark or pale. The markings on the head may be absent, faint,

or, in dark specimens, with a V-shaped mark in addition to the

interocular longitudinal line (see figures). Position of external

and lateral teeth of unguis is more apical in smaller specimens.

Empodial appendage sometimes finely ciliate on internal border.

Mucro and basal setae of the genital plate vary somewhat, as

shown in figures.

This species bears a striking resemblance in pattern, body

shape, and almost all other morphological characters to E.

iiiarginata from Europe. The only differences which could be

discovered by the author were in the male genital plate and in

the mucro. In the genital plate, marginata has the expanded

apical portion of the basal setae about one-half as long as, and

three times as wide as, the contracted basal portion, whereas

in griseoolivata the apical part is only twice as wide as, and

subequal in length to, the basal part. The mucro in griseoolivata,

as mentioned, has the apical tooth at least twice as long as the

anteapical, whereas the forms of marginata which I have seen
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or which have been described have the apical tooth at most one

and one-half times as large as the anteapical one.

This species also resembles E. confnsa. It can readily be

separated on the l)asis of the head markings (see PI. 4, figs. 2-5),

and morphological details. It also resembles the darkly colored

form of E. triangularis, but they can be separated on similar

morphological grounds.
There has been a large amount of confusion surrounding these

species. In collections the name griseoolivata has been limited

to green forms of that species, and the name E. marginata ap-

plied to E. confusa and all non-green forms of E. griseoolivata

(the green form makes up about ten to twenty per cent of most

populations of this species), as w^ell as dark specimens of E.

tria)igularis. Folsom's table for separating "E. marginata"
from E. griseoolivata (Mills, 1934) is completely useless.

I have not seen any Nearctic specimens conspecific with

the European specimens of E. marginata.

Distribution

Maine: Boothbay Harbor, Bailey's Island, Saco; Massachu-

chusetts: many localities; New York: Ithaca, New York City,

Macedon, Long Island, West Point. Rochester; Pennsylvania:
State College; Iowa: Ames, Iowa City, Malvern; Tennessee:

Knoxville ; Washington: Puyallup, Yakima.

Type locality : Salem, Massachusetts.

Entomobrya unostrigata Stach

Plate 5, figs. 1-13

Entumubrya anustvigata, 1930, Stach, Abliand. Seiiekenberg. Naturf. Ges.,

42(1) :63, 64.

Drepanura lanaha, 1953, Wiay, Xatuie Notes, No. 1:4.

Color and pattern. Background white to orange-yellow to pale

green. Pigment purple, blue or blue-black, as follows : Antennae

purplish, darker toward segmental apices, forming distinct ring

on first segment. Antennal bases dark, with connecting band.

Dorsum of head with more or less complete Y-shaped mark, arms

of Y connecting with posterior internal angles of eyepatches,

and base at posterior margin of head. Protborax with irregular
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dense pigment dorsally and laterally, llemainder of thorax

and abdominal segments one through four -with an irregularly

expanded dorsal median longitudinal stripe (expanded to defi-

nite large spot on segment three), and faint lateral blotches

of pigment. Leg bases dorsally rimmed with dark pigment, and

segments ventrally with scattered very dark patches. Abdominal

segments two and three with posterior borders edged with irregu-

lar dark stripes. Abdominal segment four, two posterior short

lines lateral and parallel to midline, parafurcular lobes and
ventral surfaces more or less regularly and moderately darkened

;

coxae with irregular dark patches. Remainder pale.

A^itennae. Apical bulb unilobed or bilobed. Apical sensory

organ of third segment with sensorj^ pegs distinctlj- bent in in-

distinct sockets. Clothing normal, acuminate ciliate setae of

fourth segment only slightly longer basally. Second segment
with several very long ciliate setae (more than twice as long as

the diameter of segment at that point). First segment with large

apical ventral l)are area.

Head. Slightly longer than broad. Labial papillae with

typical number of setae, external differentiated seta very long,

sharply curved, about as wide as the other setae of the same

papilla. Labral papillae unisetaceous.

Clothing of body normal, setae of type five short to long,

narrow, uniformly tapered, coarsely multi- and unilaterally

ciliate, and bare for basal half to fourth of length.

Lcgfi clothed typically, except for irregular rows of large,

lieavy, finely ciliate setae internally on tibiotarsus. These are

smooth basally and bare or very sparselj' ciliate at extreme apex.

Unguis with typical seven teeth, the single external very salient

and midway between level of internal basals and base of claw.

Tnguiculus usually short, acuminate and finely ciliate internally.

Trochanteral organ typical, with ventral arm shorter than

l)osterior (usually), and with a few small internal setae.

Furciila and genital plate. Mucro atypical, having large apical

tooth, much smaller anteapical (less than one-fifth as large), and

minute to moderately large basal spine, very close to anteapical

tooth. Apices of basal setae of genital plate abruptly expanded,

expansion extending somewhat posteriorly. Remainder of setae

acuminate, rather abruptly tapered at mid-level. Apical setae

slightly smaller than remainder.
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Variation

The usual variation is present in setae, etc. Unguis with
external and lateral teeth more apical in position in smaller

specimens. Larger specimens with external tooth more basal.
Cilia not visible on many empodial appendages. Color varies

considerably. In almost all specimens the ventral region is

somewhat pigmented, usually quite irregularly. The entire body
may be washed in the blue or purple pigment, or only certain

parts. The dark patterns are frequently outlined (rather
broadly) by paler pigment of the same color. Irregular scabrous

patches of pale pigment may occur anywhere on the dorsum or
lateral parts. The fifth and sixth segments are usually unpig-
mented, but may be faintly washed with light pigment. The
Y-shaped mark between the eyes is often reduced to an irregular
spot. Rare unmarked specimens may be observed. This is an
introduced species, first described from collections made in Spain
during 1918. It has also been found in North Africa since 1983.

Distribution

Califor7iia: San Diego; Colorado: Fort Collins; Utah: Kanab.

Type locality: "Flix" Prov. Tarragona, Spain, 1916, under
bark of fallen tree, Haas Coll.

Entomobrya assuta Folsom

Plate 6, figs. 1-13

Entomoirya assuta, 1934, Folsom, Amer. Mus. Novitates, 108:6.

Entomobrya maizii, 1948, Wray, Bull. Brooklyn Ent. Soc, 43(2):50-52 (new

synonymy).

CoJo7- and pattern. Background color off-white to dull waxy
yellow. Pigment variable blue, distributed as follows : apical
two antennal segments and apices of basal two antennal segments
lightly pigmented. Antennal bases narrowly blue, connected by
a wide dark band, produced posteromedially. Dorsum of head
with two dark l)lue triangles, bases near inner median edges of

eyepatches, apically joined at median ocellus. A light blue

rectangular patch running ventrally and posteriorly from the

posteroventral angles of eyepatch. Prothorax pale except for
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upper margin of leg base. Mesothorax with irregular dark

patches laterally on anterior margin. Lateral margins of thorax

with narrow uniform dark border. ]\Ietathorax lightly pig-

mented except for narrow anterior and a broader lateral un-

pigmented band. Posterior margin narrowly black, not joined
to lateral margin.

First abdominal segment with irregular pigment running
jaggedly rearward from anterior margin. Posterior margin of

second segment narrowly lined with black, laterally and dorsally,
with this line having a short broad lateral anterior projection
on either side. Third abdominal segment with sides and posterior
two-thirds of dorsum spottily marked with dark pigment. Fourth

segment with dark anterior spot just below lateral suture, and
four irregular longitudinal bands covering the posterior two-

thirds of the segment. The dorsal bands are divided by a thin,

mid-dorsal, pale line. The two thinner lateral bands are sep-

arated from the two dorsal ones by a wider pale band, these

bands (lateral and dorsal) being medially excavated on opposing
surfaces and joined at posterior margin of segment.. Fifth seg-

ment black except for wide mid-dorsal stripe and two laterodorsal

semicircular pale spots on anterior margin. Sixth segment dark

blue with apical pale ring, metathoracic femora apically dark.

Remainder of body pale.

A7itenna. Apical bulb of fourth antennal segment distinctly
bi- or trilobed, located in a deep apical pit. Apical sensory organ
of third segment with sensory rods, slightly thinner than usual.

Clothing of antennae typical, fourth segment without any very

long setae, all being less in length than the greatest diameter of

the segment. Second antennal segment with several setae longer
than twice the diameter of tliat segment. Smooth short setae

on ventral surface of the first antennal segment, lacking from

apical one-fourth of segment.
Head circular, sides slightly flattened

;
labral papillae sub-

rectangular, multisetaceous, with setae minute and situated

on micro-papillae. Number of micro-papillae per papilla varies

from two to five. Labial appendage with usual number of

papillae ;
external differentiated seta only slightly curved,

tapered at extreme apex, slightly thicker than normal setae of
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same papilla, and attaining, but not exeeedin"' apex of same

papilla. Eyepatehes very dark, truneately triano-ular in shape.
Inner i)Osterior two eyes on each side about one-half as great in

diameter as remainin"' eyes, whieh are subecpial.

Clothing of head and body of typical five kinds of setae. Setae
of type one are long, greatly expanded for basal one-fourth of

length. Setae of type five of two kinds, the larger being uni-

formly tapered, and coarsely, multilaterally ciliate for apical
nine-tenths of length ;

the smaller ones are about one-half as

long and sparsely ciliate for apical one-third to one-half of

length.

Bo(]f/ broadly fusiform in shape, somewhat dorsoventrally
flattened, giving an oval cross-sectional shape.

Legs clothed typically, setae of tibiotarsus subequal in diam-
eter. Trochanteral organ typical, except internal setae lacking,
or at most two or three. Unguis with internal edge straight

except at extreme apex. Basal teeth unequal, opposite, distad of

middle of internal edge of unguis, subequal to median tooth, and
about twice as large as apical tooth. Lateral teeth distinct,

situated about two-thirds of the distance from base of unguis
to basal internal teeth. External tooth small, halfwav between
laterals and base of unguis. Empodial appendage sharply acum-

inate, ciliate on apical two-thirds of internal edge.
Furcula and genital plate. Dorsal crenulations on dentes com-

paratively shallow. Mucro with anteapical tooth erect, subequal
to apical, which is strongly curved. Basal spine just attaining

apex of anteapical tooth. Genital plate with papillae being very

long and erect, so as to hide most of the setae, leaving only the

extreme tips visible above the tops of the papillae. With proper

clearing, setae seen as follows : sixteen to seventeen in number,
basal setae large, moderately thick, slightly curved, and tapered
for apical half of length ; parabasals similar and slightly smaller

in size. Lateral two on either side heavy, shorter than basals,

sharply tapered for apical one-fourth of length. Remainder

slender, slightly shorter than parabasals, erect, and gradually

tapered from base.
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Discussion

This species is readily distinguishable on the basis of the

labral papillae, the flattened body shape, the male genital plate,

and the type of pattern. There is much variation in pattern.

However, the huge majority of specimens have something fairly

near the form described. The usual darkening can take place,

but the dorsum of the mesothorax is usually pale. Mills (1934)

has mentioned taking a dark form in Texas, but typical forms

and possible intergrades were found in that population. Uni-

formly pigmented individuals have been found in Utah, Louisi-

ana and North Carolina. In this last area they were described

by AVray as a separate species ; however, the occurrence of the

form as a part of typical population (in Utah), combined with

the lack of morphological differentiation between the species

and the great variation in pattern throughout all, points to the

synonymy of the two species.

There is a little variation in the structure of the claw, on

some specimens the internal teeth being subequal in size, and

on some the median being distinctly larger than the basal teeth.

The lateral teeth may change in relative position, but are always
basad of internal basals. The mucro may have the apical tooth

larger than the subapical. The basal part of the mucro is not

always swollen.

Distribution

Louisiana: llarahan
;
Maine: Boothbay Harbor; Vermont:

Clarendon; Massachusetts: Cambridge, Dedham, Lexington,

Waban, Neponset ;
New York : Geneva, Macedon, Ithaca

;
Illinois :

many localities; Iowa: many localities; North Carolina: Kaleigh,

Chapel Hill, Bern, Fayetteville ;
South Carolina: Georgetown;

Mississippi: Washington; Texas: Bryan; Utah: Kanosh, Smith-

iield; Ontario: Rondeau Park.

Type locality: Geneva, N. Y., June 18, 1917. Glasgow, Coll.
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Entomobrya arnaudi Wray

Plate 18, figs. 11-15

Entomobrya arnaudi, 1953, Wray, Nature Notes, No. 1:4.

Color and pattern. Background color j^ellow, pigment purple
as follows : Antennae with basal ring and connecting band. Paler

])igmented band from outer ventral corner of eyepatch to margin
of head. Thoracic meso- and metatergites and first abdominal ter-

gite narrowly edged with dark pigment. Irregular longitudinal
bands on mid-lateral regions from middle of second thoracic to

posterior margin of third abdominal segment. Each band consists

of series of segmental, roughly triangular structures, apices

anterior, bases posterior. Faint pigment traces on mid-dorsum of

abdominal segments two and three. Fourth abdominal segment
with pair of irregular mid-lateral longitudinal stripes. Fifth

abdominal segment with a pair of dorsolateral spots. Sixth seg-

ment with a trace of pigment.
Antennae distinctly longer than trunk of animal. All segments

subcylindrical, fourth segment slightly longer than second, first

and third segments slightly shorter than these. Apical bulb

distinctly bilobed.

Head elongate, oval. Labral papillae unusual, bisetaceous to

unisetaceous, papillae low, setae small and unclear. Labial ap-

pendage with external seta about as thick as neighboring large

setae, barely reaching apex of same papilla. Eyepatches black,

subrectangular.

Clothing typical, setae of type one with bent apex unusually

long. Setae of type five coarsely unilaterally ciliate.

Legs. Unguis normal. Internal median and apical teeth un-

usually long.

Furcula and genital plate. Mucro with apical tooth distinctly

longer than anteapical. Genital plate with basal seta flattened,

broad and crenulate. Lateral setae broad, flattened, with apical
half strikingly acuminate, basal half somewhat expanded. Apical
four setae slender, acuminate.

Discussion

Because only a single specimen was seen, no consideration

of the variations can be made. The pattern could be confused
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with that of several species {decemlineata, siizannae), but the

unusual genital plate and antennae make it quite probable that

it is not conspeeific with any known Nearctic species. More

specimens must be seen before this can be absolutely determined.

Distribution

Washington: Fort Lewis (type locality), Feb. 1946. P. H.

Arnaud, collector. New Mexico: Grant Co.

Entomobrya comparata Folsom^

Plate 7, figs. 1-18't?'

Entomobrya comparata, 1919, Folsoni, Eep. Canad. Arctic Expdii. 1913-

1918, 3:13, 14.

Entomobrya frontalis, 193."i, trills, Bull. Brooklyn Ent. Soc. 30(4) :136 (new

synonymy).

Color and pattern. This varies with the locality and shows

no universal characteristics (see discussion under variation).

Antennae. Fourth segment subequal to second and third.

First slightly wider. Apical retractile bulb with apical indenta-

tion but not clearly lobed, situated in a deep pit at true apex
of segment four. Apical sensory organ of third segment normal.

Clothing of antennae normal. Longest setae on second and third

segments about twice diameter of corresponding segment.
Head. Slightly longer than broad. Labral papillae roundly

conical with setae small but distinct. Labial appendage with

external differentiated seta short, strongly curved, and about

one and three-fourths times as thick as the largest normal setae

of the same papilla, gradually and uniformly tapered with

apex just attaining level of apex of same papilla. Eyepatches

very dark, subrectangular, slightly indented along middle of

ventral edge.

Body. Fusiform to elliptical in shape and circular in cross-

sectional view.

1 I have rf't-piitly exaiiiiufHl the types of E. latcroiiicta Hammer. These speci-
mens agree in every morphological respect with E. comparata. All of the specimens
(3) are immature and since they represent a pattern not previously seen in

comparata, the final determination of the status of these specimens must await
further series.
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Clothing. Body and cephalic setae of typical five kinds. Type
one very narrow at point of insertion, expanded for basal one-

seventh to one-fifth of len^^th. At widest part about two and
one-half times as wide as point of insertion. Slightly bent for

apical one-fifth to one-tenth. Setae of type five acuminate, uni-

formly tapered, or lightly expanded medially, multilaterally,

moderately, coarsely ciliate.

Legs. Clothing normal. Tibiotarsus with a single staggered
row of very stout, finely and uniformly ciliate setae, more than
twice as thick as remaining setae of segment. Unguis narrow,
only slightly tapered from base to apex, apex curved slightly,

possessing usual seven teeth. Basal and median internal teeth

subequal in size, about twice as large as apical tooth. Internal

basal teeth opposite and distad of mid-level of internal edge of

unguis. Lateral and external teeth small, laterals slightly basad
of internal basals, and external tooth distinctly basad of laterals.

Empodial appendage acuminate, smooth, or with internal border

sparsely and coarsely ciliate. Trochanteral organ typical, with

very few small internal setae.

Furcida and genii ol pleite. Dentes with crenulate dorsal part

gradually reduced . Uncrenulate dens unusually long. Mucro

moderately long, distinctly wider basally. Apical tooth slightly

longer than, or subequal to, anteapical tooth. Male genital plate
with fourteen heavy acuminate setae. Basal and parabasal setae

smaller than remainder. Basals simply curved, remaining setae

sigmoidally curved. Papillae low and small.

Variation

The members of this species vary strikingly in pattern. The

species is limited to boreo-alpine and taiga zones in mountain

areas, and the corresponding areas in the Arctic. Specimens
found in the tundra or alpine regions are always very lightly

pigmented. Except for a dark inter-antennal band, and the

dorsum of the fifth and sixth segments, the whole body is pale

yellow to light green in color.

Specimens captured in the forested zones have a striking
and definite pattern, which is constant in any locality but varies

geographically. This pattern consists of a series of longitudinal
and transverse bands. Although most populations showed little
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or no variation in the form of this pattern, in several cases

habitats were in some way intermediate between the typical tree-

less tundra region and a taiga forest. In such localities all inter-

mediates existed between the tundra and the taiga patterns.

(See PI. 7, figs. 5-7). In a few areas the taiga form invades other

peculiar habitats. In such cases the pattern is more variable than

normal.

The species is quite uniform morphologically, having only
small variations. In the largest specimens the claw is somewhat

elongate, but as the size decreases, the width becomes relatively

greater. The smallest specimens have the claw somewhat dilated

at the base. The teething of the claw is fairly uniform througliout

all the forms of the species. In the largest specimens the internal

teeth start above the middle of the claw
;
in the smaller speci-

mens, however, they start at about the mid-level or slightly below.

A salient basal external tooth is never present. In the smaller

specimens the external tooth may be missing, or so small as to be

seen only with great difficulty.

The trochanteral organ varies greatly, but only in occasional

specimens. In the largest individuals the addition of a number
of external setae gives a striking double row arrangement to

these.

Discussion

This species poses one of the most interesting problems in the

whole of collembolan taxonomy. Obviously two types of pattern
variation exist here, one associated with ecological differences

and a second associated with geographical variation. It is possi-

ble that we are dealing with a pair of eco-species, but the close

and almost universal co-existence of the tw^o forms makes this

unlikely. The exact genetic nature of the separation of tlie

various forms will await more detailed work.

Distribution

Entomohrya comparata (tundra pattern) : New Hampshire:
Mount Washington— 6200 feet and 5800 feet

;
Colorado : Mount

Evans— 13,500 feet and 14,000 feet; Monarch Pass— 12,000

feet; Wyoming: Snowy Range Pass — 10,800 feet; Washington:
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Lake Tipsoe — 5,400 feet; Northtvest Territories: Bernard Har-
bor, Perry River; Alaska: Demarcation Point, Umiat.

Entomohrya comparata (taiga pattern) : Neiv Hampshire:
Mount AVashington — 2,300 feet

; Idaho: 45 mi. N. E. Moscow —
5,500 feet, Palouse River Divide — 4,500 feet; Montana: vie.

Nimrod— 4,200 feet, We.st Yellowstone— approx. 6,000 feet;

Wyoming: Snowy Range Mountains— 9,000 feet, Teton Pass—
8,400 feet, 16 mi. W. Dayton— 8,000 feet

;
Colorado: vie. Winter

Park— 9,800 feet. Long Lake Boulder— 10,500 feet, Cochetopa
Pass— 10,000 feet. Mount Evans— 10,500 feet and 12,000 feet

;

New Mexico: Santa Fe.

Intermediate populations: Montana: Grinnell Glacier— 8,000

feet; Colorado: Monarch Pass— 11,500 feet.

Type locality: Bernard Harbor, X.AV. Terr. Canada, May,
1915, F. Joliansen Collection.

Entomobrya clitellaria Guthrie

Plate 8, figs. 1-14

Entomobrya clitellaria, 1903, Guthrie, Rep. Geol. Nat. Hist. Surv. Minnesota,
Zool. Ser., (4): 75.

Entomobrya albicollis, 1905, Franklin, Ent. News, 16:77 (new synonymy).
Entomobrya cyanica, 1942, Schott, Pan Pac. Ent., San Francisco, 18:177-86

(new synonymy).

Entomobrya ontariensis, 1933, James, Trans. Canad. Inst. Toronto, 19:76

(new synonymy); 1944, Gisin, Verb. Naturf. Ges. Basel, 55:72.

Entomobrya atrocincta, var. clitellaria, 1942, Bonet, Cieneia, 3(2) :56, 57;

1947, Delamare-Deboutteville, Rev. Franc. d'Ent., 14(2) :136; 1951,

Maynard, Collembola of New York State: 152.

Entomobrya atroci)icta, ssp. cliteUaria, 1944, Salmon, Ree. Uomin. Mus.

Wellington, 1(2) :155.

Entomobrya atrocincta, var. milhi, 1951, Maynard, op. cit. :152.

Entomobrya atrocincta, var. albicollis, 1951, Maynard, op. cit. :153.

Entomobrya atrocincta, var. ontariensis, 1951, Maynard, op. cit. :151.

Color and patient. Background pale yellow to bright yellow-

orange. Pigment blue-black where dark, with paler pigment
violet, blue, or brown. Antennae lightly pigmented with brown,
bluish on distal two segments, first segment apex yellow ventrally.
Third segment slightly darkened, basall}^ and apically. Fourth

segment slightly darker on apical half. Antennal bases and
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head between eyepatches and before median ocellus darkened

irregularly, purplish to blue in color
;
the posterior margin of

this region more heavily pigmented, forming a roughlv U-shaped
mark, with the arms of the U expanded anteriorly. A faint,

irregular lilue jiatcli running posteriorly from hind ventral

angles of either eyepatch. Ventral surface of head speckled

irregularly witli blue pigment. Prothorax lightly pigmented
laterally and on leg bases. Mesothorax with broad irregular
dark blue band along anterior border. Leg bases anteriorly
darkened. Metatergite completely blue-black. First three ab-

dominal segments dorsally blue-black, laterally and ventrally

pale, with dorsal dark area decreasing in size posteriorly. Fifth

abdominal segment Avitli scattered specks of brown. Remainder
of body yellow.
Antennae. Fourth segment slightly thicker than third with

simple retractile bulb in distinct pit, which is slightly displaced
from exact apex of segment. No non-retractile protecting papilla.

Apical sensory organ of third segment normal. Clothing of

antennae typical, with the longest ciliate setae of the fourth

segment about as long as the segment is wide, and those on the

other segments less than one and one-half times as long.

Head about as wide as long, distinctly narrower than second

thoracic segment. Labral papillae high, blunt, rounded, and

distinctl.v unisetaceous. External differentiated seta of labium

distinctly curved, subequal in diameter to large normal setae,

tapered gradually for apical one-third of length and attaining, or

slightly exceeding, apex of same papilla. Anterior two eyes on

either side very large, being at least twice as large as the

others.

Boely broadly fusiform in shape, usually somewhat dorsoven-

trally compressed, so as to give an elliptical cross-sectional ap-

pearance.

Cloihinej of head and trunk typical. Setae of type one large,

brown in color. Setae of type four smooth for basal one-fourth

of length. Setae of type five smooth for basal one-third to one-

lialf of length, remainder coarsely, mostly multilaterally, ciliate,

tai)ering for apical half, some sliglitly and gradually expanded
from base to middle of seta.
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Legs. Setae typical. Tibiotarsus without unusually stout setae.

Troelianteral organ typical. Internal setae few in number, about

half as long as setae in either arm, and concentrated near apical
seta. Unguis with basal internal tooth at about the middle of

the inner edge. External tooth salient, midway between lateral

teeth and the base of the unguis. Lateral teeth small. Empodial
appendage acuminate, Avith apical fourth of internal edge faintly
ciliate.

Furcula and genital plate. Mucro with teeth short, sturdy,
and subequal. Apical tooth .strongly upcurved. Basal spine

stout, barely reaching apex of anteapical tooth. Genital plate
with basal setae small, acuminate, slightly curved. Remaining
setae large, acuminate, and sickle-shaped.

Discussion

This species is readily distinguished on morphological grounds.
The compressed body, small round head, salient external tooth

of the unguis, single apical antennal bulb, and the genital plate
are all peculiar. This last structure resembles that of E. com-

parata, but differs in the shape of the basal setae.

This species varies primarily in color and pattern. Three of the

pattern types have been considered as distinct and valid

species. Guthrie described E. clitellaria from specimens having

only the anterior border of the mesothorax, the dorsum of the

metathorax, and abdominal segments one, two and three dark.

Franklin in 1905 described as E. alhicolUs specimens having
abdominal segments four and five also dark, and James in 1933

described as E. ontariensis specimens having the first and second

abdominal segments pale. In material w4iich I have studied,

all intermediates among these patterns occurred, although good
intermediates between ontariensis and the other forms are rare.

In all the morphological characters noted, these three forms are

similar. It is of interest that the occurrence of the three types
of pattern is not completely haphazard. E. ontariensis has been

taken from Ontario, northern New York, and Washington. The

typical pattern has been found in Minnesota, Ontario, Iowa,

Illinois, New York, Massachusetts, and North Carolina. The

alhicolUs form has been found in New York, Massachusetts, Illi-

nois, and Louisiana. The series in most cases are very small.



482 BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY

The specimens from the midwest (Iowa, Illinois, and Louisi-

ana) tend to have the pigment on the fourth segment appear or

disappear spottily, while those in the eastern part of the range
have the pigment on this segment increased or decreased more
or less uniformly over the entire segment.

There is some variation in the position of the external and
lateral teeth of the unguis, these being relatively more basal

in older specimens.
Tlie peculiar dorsoventral flattening is not uniform, but is

clearly present in at least a few specimens of every series. In

this character it resembles E. assuta Folsom, l)ut the other

morphological structures link this species with E. comparata.

Distribution

California: Los Angeles; Massachusetts: Arlington, Winches-

ter, Amherst; New York: Ithaca, Macedon; Illinois: Homer, Oak

Park; Iowa: Ames, Ledges State Park; North Carolina: Raleigh;
Louisiana: Tallulah

; Washington: Yakima; Ontario: Pottage-

ville, Arnprior, Mattawa.

Type locality: Minnesota: "northern part of the state."

Entomobrya kincaidi Folsom

Plate 9, figs. 1-8

Emtomohrya kincaidi, 1902, Folsom, Proc. Washington Acad. Sci., 4:96, 97.

Entomohrya erratica (synonym?),^ 1932, Brown, Ann. Mag. Nat. Hist.,

(10)10:336-338.

1 It is (liffleult t(i place Brown's species (described from Hudson Strait in

Canada) on the basis of the description. That this author had some difliculty in

placing the species is evidenced by the followinj,' quotation from liis description
(op. cit., pp. i:>C-137) : "Measurements made on a number of individuals indicate
considerabh' variation in the relative lengths of the antennal and abdominal
segments, characters commonly made use of in discriminating species, while
the uniform structure of the claws, enipodial appenilage, and spring in members
of the genus make specific determinations based on colour more imperative." Then
nine lines below this, "E. kincaidi Pols., taken by the Harriman Alaskan Expedi-
tion . . ., is rather similar to the present species in general body-colour though
differing in detail, but is easily distinguishe(l by structural features. . . ." Since
he fails to describe or figure either the structural differences or the "detail" in
color differences. I can only consider it as a proliabU> synonym of this species. The
usual antennal ratios, as well as the color body form, and "bothriotrichae on the
abdomen very prominent" would seem to make it this species. I have not received
any answer to communications with Mr. Brown, and final determination of this
species must necessarily await a time when further information is available.
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Color and pattern. General body eolor yellow-green to dark
olive green, with darker specimens possessing oval to round pale

spots and a slightly darker color suffusing posterior lateral

regions of abdomen. Dark pigment blue-black, limited to anten-

nal bases and (sometimes) small band between them. Antennae
suffused with purplish blue, darker toward segmental apices.
Antennae. Basal two segments distinctly wider than apical

two. Apical retractile bull) of fourth segment trilobed (or

bilobed), located in a distinct apical depression. Apical sense

organ of third segment and clothing of antennae normal. Short

smooth setae of first segment covering ventral surface, except for

a flatly arcuate apical area, at greatest depth about one-third

the length of segment.
Head slightly longer than wide. Labral papillae low, blunt,

unisetaceous, setae distinct. Labial appendage normal with

external differentiated seta basally about one and three-fourths

times as wide as largest typical seta on the same papilla, gradu-

ally tapered from base and I)arely reaching apex of papilla.

Clothing of head and trunk typical. Setae of type one dis-

tinctly clavate, not expanded near base, and with apex slightly

bent and reduced. Setae of type four smooth on basal half and

gradually expanded apically. Setae of type five are usually
flattened and gradually but greatly expanded medially, and

apically pointed, rarely cylindrical, apically tapered, always

multilaterally finely ciliate.

Legs. Clothing typical, tibiotarsus with a double row of stout

ciliate setae, about twice as large as neighboring setae. Trochan-

teral organ with apical and near-apical setae of the arms ex-

tremely long and basally expanded. External tooth of unguis

large, salient, and usually' located on a level with, or near, the

smaller lateral teeth. Apex of unguis internally slightly ex-

cavated on apical half. Empodium unusually high, causing apex
of empodial appendage to be more nearly on a level with apex
of unguis than usual.

Fiircula and genital plate. Mucro with apical tooth curved

and subequal to anteapical tooth. Basal spine exceeds apex of

anteapical tooth. Male genital plate with seventeen acuminate

setae. Basal setae much larger than, and parabasal setae smaller

than, remaining setae, which are slightly flattened and subequal.
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Discussion

The lack of pattern (except inter-antennal band) is constant

in all specimens seen to date. The claw and mucro vary in

shape, the latter sometimes with the anteapical tooth distinctly

larger than the apical, or with basal spine not attaining apex
of anteapical tooth. The peculiar short clothing setae of the

body and head are enough to separate this species quite readily.

These setae are almost scale-like, but, because they are ciliate,

very flexible, and evidently more in the nature of collapsed

cuticular hairs, there is no question as to their true identity.

The empodial appendage may be sparsely ciliate on posterior

edge, or smooth.

The only types existing have almost all the setae removed, but

since I have found what appear to be two characteristic scale-

like setae on one specimen, and because the male genital plate is

visible on one specimen, I feel certain of this species identity.

The species appears to be related to the cliteUaria group, but is

in a specialized branch of this.

Distribution

Alaska: Muir Glacier, Point Barrow, Anaktuvuk Pass; Quebec:
Hudson Strait (Akpatok Island).

Type locality: Muir Glacier, Alaska, June 11, 1899.

EnTOMOBRYA TROGLODYTES n. sp.

Plate 9, figs. 9-16

Color and pattern. Completely white except for black eye-

patches, pale blue antennal bases and connecting band, and very

light gray-blue uniform coloring on antennae.

Antennae. First segment slightly, and fourth definitely

thicker than third. Apical retractile bulb of fourth segment

large, subspherical, simple, in a deep apical pit, and with a

small dorsal non-retractile guard papilla. Apical sensory organ
of third antennal segment normal except that the central rods

are larger than in other species. Sensory organ of second anten-

nal segment of two rods similar in shape and two-thirds as large

as those of third segment. Clothing of antennae normal except
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for the first antennal segment, which has several small setae

similar to the body setae of type one. Short smooth setae on
ventral surface of first segment, absent from a large apical semi-

circular space.

Head roughly circular in shape with sides straightened. Labral

papillae low, rounded, unisetaceous, with unusually large, basally

expanded setae. Labial appendages typical, with external dif-

ferentiated seta tapering during apical half, slightly thicker than
the largest normal seta of the same papilla, and not attaining

apex of same papilla. Two inner posterior eyes about one-third
as large in diameter as remaining eyes, which are subequal.

Clothing of body and head normal. Setae of type one unusu-

ally short, largest about one and one-half times as long as longest
antennal setae; type one setae expanded abruptly above point
of insertion, slightly bent just before apex, and slightly ex-

panded at extreme apex. Setae of type five slender, uniformly
tapered, and coarsely, multilaterally ciliate for apical half of

length.

Legs. Clothing typical, none of the setae on tibiotarsus strik-

ingly thicker. Trochanteral organ atypical, with numerous setae

in the arms, but these comparatively short and not graduated
regularly in size. Many internal setae present, not regular in

disposition, mostly of two sizes, one subequal to the setae in the

arms and the other about half as long. Unguis long and narrow,

slightly tapered ;
outer edge strikingly and inner edge moder-

ately curved at apex. Basal internals betAveen one-half and two-

thirds the distance from base of internal edge to apex. All

internal teeth thin and salient, median one twice as large as the

others, which are subequal. Lateral and external teeth small,
all slightly below basal internals. Empodial appendage acu-

minate, coarsely and heavily ciliate for apical three-fourths of

internal edge.
Furcula and genital plate. Dentes with dorsal crenulations

very deep. Mucro long and deep, Avith apical tooth distinctly

longer and wider than the short anteapical one. Basal seta stout,

attaining or barely exceeding apex of anteapical tooth. Genital

plate with fourteen to sixteen similar setae, basal setae somewhat
smaller. The setae are blunted, expanded (usually unilaterally)
for basal half of length and then smoothly tapered. Papillae
low and rounded.
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Discussion

The entire series seen of this species came from a single cave.

The specimens were found at all levels, from the twilight zone

to the deepest recesses, but there is no significant variation (other
than the usual growth ones) in all the 150 specimens examined.

This is not entirely sur]?rLsing when we consider the uniformity
of habitat and the probable small ancestral stock. There is some

variation in the trochanteral organ (some specimens having only
a few internal setae) and a slight variation in the mucronal teeth.

The apical tooth is always larger than the anteapical tooth. On
some specimens the median internal tooth of the unguis is only

slightly larger than the otliers, and in a few the basal internals

are distinctly larger than the apical ones.

On the basis of the body ratios, apical antennal bulb, type of

unguis and labral structure, I hold this species to be a specialized

branch of the E. comparata group. It is peculiar in many charac-

ters (i.e., short fourth antennal segment, genital plate, long

unguis, sensory organs of third and second antennal segments),
but I do not feel tbat there is any basis for assuming that these

are modifications for a cavernicolous existence.

Distribution

Known only from type locality : unnamed cave on property ot

Sturgis Water Company, Sturgis, South Dakota, August 10,

1950.

Entomobrya triangularis Schott

Plate 10, figs. 1-17

Emtomohrya triangularis, 1896, Schott, Proe. California Acad. Sci., 6(2) :

182, 183.

Entomobrya tampicensis, 1935, Mills, Bull. Brooklyn Ent. Soc, 30(4): 137

(new synonymy); 1944, Gisin, Verb. Naturf. Ges. Basel, 55:72.

Color and pattern. Body fusiform to cylindrical, background

orange-yellow to off white
; markings blue-black to purpli.sh blue.

Dark color typically distributed as follows : Antennae with apices
of first three segments ringed, limits of ring abrupt on first

segment, but on second and third gradually darkening from
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basal third of segment. Fourth autennal segment uniformly
darkened. Autennal bases dark and witli irregular broad black

connecting band. Eyespots subrectangular, black. On either side

a truncately triangular dark patch runs posteriorly and ventrally
from posterior, ventral angle of eyepatch to ventral edge of the

head, widest part along this edge. Prothoracic leg bases irregu-

larly spotted externally. Dorsum of mesothorax laterally and

anteriorly edged narrowly with pigment ; connected to this at
either anterior corner is a small elongated spot. Third thoracic

tergum laterally with irregularly dark borders, posterior edge
with transverse dark band not connected with lateral dark areas.

Dorsum of abdominal segment one with lateral borders dark-
ened. Dorsum of abdominal segment two with a large latero-

anterior spot and an abrupt narroAv band along the posterior

margin. Dorsum of abdominal segment three dark, lateral areas
dark except for extreme margins. Fourth segment with a
median transverse dark band, starting slightly below the lateral

suture, where it is about one-third as wide as the fourth segment
is long, decreasing in width irregularly until at a mid-dorsal

point it is only a thin line, forming two apically joined triangles.
Fifth segment completelj- darkened except for a regular, antero-

lateral, semicircular pale spot on either side. All dark markings
of the body contain numerous irregular small, round to oval, pale

spots. Metathoracic legs with a dark band along the internal

edge of the femur, and a somewhat more pale area on the middle
of the tibiotarsus. Remainder of body pale.

Antennae. Fourth segment thicker than remainder. Apical
antennal bulb bilobed or trilobed. Clothing of antennae typical,

longest ciliate setae at the base of the fourth antennal segment,
one and one-half times as long as antennal diameter. Apical
organ segment three normal. Apical sensory organ of second

antennal segment with two short rods half as long as, and one-

third as wide as, those on the third segment. Longest setae of this

segment are about half as long as segment. First antennal

segment with short, smooth, ventral setae, lacking on only a very
small apical semicircular area.

Head oval in shape. Labial appendages typical. External

differentiated seta long and stout, one and one-half times as wide

as, and about two-thirds as long as, the longest normal seta on
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the same papilla, and tapered for apical fourth of length, at-

taining or exceeding- apex of same papilla. Labral papillae large,

distinct, nnisetaceous. Eyes with internal pair on each side about

one-third size of anterior pair.

Clothing of head and trunk typical. Tyi)e five setae coarsely

multilaterally ciliate for apical half to four-fifths, and while

uniformly tapered, sometimes appear to be very slightly ex-

panded, due to the large ciliations.

Legs. All setae uniformly ciliate, tapered. Apical half of each

tibia with an irregular double row of short, stout, uniformly
ciliate setae, about twice as thick as the remaining setae of this

segment. Unguis normal. Four internal teeth small and sub-

equal, basal pair slightly more than half-way to apex of claw.

External and lateral teeth distinct and not acute, laterals

definitely liasad of basal internals and with external tooth about

half-way beween laterals and base of claw. Empodial appendage
acuminate, posterior border indistinctly ciliate. Trochanteral

organ typical, internal setae tending to form a line bisecting

angle of arms. External setae also tending to be lined up per-

pendicular to line of internal row.

FnrcuJa and genital plate. Mucro with teeth subequal ; apical

tooth distinctly curved, and basal spine exceeding apex of ante-

apical tooth. Male genital plate with twelve to fifteen setae; all

are non-angulate. Basal setae acuminate, somewhat smaller than

fcmaiuf^M'. Next two setae on either side with rounded apices,

somewhat larger than remaining setae, which are acuminate,

erect, subequal, and slightly expanded above insertion.

Discussion

Schott described this species from a single individual from

8an Francisco. The type has been destroyed, but the color form

which he described and figured is one which is not possessed by

any other species in this area, so that the species can be fairly

certainly determined.

There is a great deal of variation in the body color, many
specimens being more or less uniformly dark, and every grada-
tion seen between this and specimens with only scattered dark

patches (see Plate 10; figs. 2-8). The apical antennal bulb may
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have the lobes indistinct, but in such cases the unusually wide

shape of the bulb separates it from the truly simple condition.

The mucro and trochanteral organ exliibit the usual individual

and growth variations. In the former the apical tooth may be

smaller than the anteapical. In the latter case the variation of

the internal setae is striking in that on one specimen they may
be lineate and regular on one side, while being irregularly scat-

tered on the other side. The growth variation of the claw shows a

striking basal drift of the external and lateral teeth, with increas-

ing size, so that on a small specimen these teeth are all on
about a level with the basal internal teeth, while large specimens
have the condition given in the description.

This last variation, plus the (until then unrecognized) pattern
variation caused Mills to separate E. tampicensis from E. tri-

angularis, the latter species being larger and having lateral and
external teeth more basal, and the former being smaller with

varying color pattern. He also fovind a body shape difference,

but this was of the artificial secondary type previously discussed.

This species is closely related to E. conjusa and E. ligata,

but can be separated from the former on the basis of the genital

plate and the markings on the head and body regions (see fig-

ures) and segmental ratios, and from the latter by the longer
differentiated labial seta.

Distribution

Oregon: Charleston, Corvallis; Washington: Tampico, Puyal-

lup, Bellingham, Yakima
; California : Clarence, San Francisco

;

Texas: College Station. British Columbia: Chilliwack, Chase.

Type locality : San Francisco, California. Eisen Coll.

Entomobrya ligata Folsom

Plate 11, figs. 1-7

Entomohrya Uf/ata, 192-1, Folsom, Amer. Mus. Novitates, 108:3, 5.

Entomobrya corticalis, 1934, Bonet, Eos, 9:169 (partim) ; 1944, Gisin, Verb.

Naturf. Ges. Basel, 55:78 (partim); 1951, Maynard, Collembola New
York state : 158-159.

Color and pattern. Background color yellow to tan to buff.

Pigment blue-black to purple, distributed as follows : Antennae
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with dark apical ring on first and second segments, all segments
with uniform light pigmentation, darker on apical two. Anteunal

bases and connecting band dark. Moderately dark, roughly

triangular patch running posteriorly from beneath hind angle of

eyepatch. Prothorax pale, meso- and metathorax with lateral

and posterior margins bordered with irregular wide dark band,

this band extending onto the anterior margin of the mesothorax.

First and second abdominal segments w^ith continuations of the

darkened thoracic lateral borders, irregular and spotty on

second segment. Third segment dark laterally and dorsally, save

for small anterior dorsal band and ventrolateral posterior spot.

Segment four with transverse band, expanded laterally forming
a broad H-shaped mark. Space between lateral suture and para-

furcular lobe with triangular spot, widest at anterior segmental

margin. Fifth segment dark except for anterior lateral pale spot.

Sixth segment dark. Hind femora apically and tibiotarsus

medially lined with dark.

Antennae. Fourth segment distinctly thicker than third.

Fourth segment retractile bulb distinctly bi- or trilobed, in a

deep apical pit. Apical sensory organ of third segment typical.

Clothing of antennae normal, second segment having a number

of setae approximately twice as long as the diameter of segment.

Smooth setae absent from apical one-fourth to one-half of ventral

surface of first segment.
Head broadly oval, 1.2 times as long as wide. Labral papillae

conical, unisetaceous, with minute setae. Labial appendages

typical. External differentiated seta short, slightly thicker than

largest normal seta, tapered for apical half, and slightly curved.

Differentiated setae reaching only halfway to apex of same

papilla. Three median eyes on each side much smaller than re-

mainder.

Body fusiform, round in cross-sectional view.

Clothing typical. Body setae of type one long and heavy,

expanded sharply for basal one-tenth of length, curved apically.

Setae of type four comparatively long and slender, tapered at

extreme apex only, uniformly and sparsely covered with fine

ciliations, except for short smooth basal portions. Setae of type

five slender, tapered from base, coarsely unilaterally ciliate on

apical one-half to three-fourths.
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Legs. Clothing normal, tibiotarsus with a double row of setae,
about one and one-half times as thick as the remaining setae on

segment. Trochanteral organ typical, internal setae sparse and
not occurring in apical portion of the space between the arms.

Unguis typical, strongly curved at apex. Internal teeth small,
basal pair slightly above mid-level of internal edge of unguis.
Lateral and external teeth large, external tooth unusually
salient. Laterals about half-way between basal internals and
external tooth. Empodial appendage acuminate, more strikingly

tapered at extreme apex, sparsely ciliate for median two-thirds of

internal edge.

Furcula and genital plate. Dentes with dorsal crenulations

shallow, irregular, and ending gradually. Mucro with teeth

subequal and distinctly curved, basal spine attaining apex of

anteapical tooth. Male genital plate with basal seta small,

straight and acuminate. Parabasal larger, acuminate for apical
half. Remaining setae apically acuminate, narrow and recurved.

Discussion

This species has long been confused with the European E.

corticalis. It may readily be separated from this on the basis of :

(1) corticalis tends to have the body somewhat flattened, ligata
does not; (2) the pattern of the fourth abdominal segment
dilfers; (3) the male genital pJate of corticalis has the basal

setae untapered, very thin, and longer than the remainder,
which are short and not strikingly recurved. Although speci-

mens were seen from a large number of localities, there were in

all cases only a few specimens in one lot. Occurrence in small

numbers has also apparently been found in the European species,

as an examination of these records shows onh^ one or two speci-

mens from most localities. The mucro varies, the teeth may both

be straight or one or the other may be slightly larger. The labial

papillae vary slightly, but in all cases the external differentiated

seta does not attain the apex of the same papilla. The pattern
seems to be exceedingly constant on this species. It Ls most

closely related to E. triangularis but may be readily separated
from this on the basis of the genital plate.
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Distribution

Massachusetts: Tisbviry, Lincoln, Neponset, Cambridge; New
York: Ithaca, Karner, Yoorheesville, Leon, Long Island (Min-

eola), Garden City, West Point; Connecticut: New Haven, An-

sonia; Pennsylvania: Black Hawk Gap, State College; Tennes-

see: Carter Co., Dupont Mt., Sevier Co.; Virginia: Hightown;
North Carolina: Linnville, McDowell County.

Type locality : Ithaca, New York, Aug. 5, 1891. MacGillavray
Coll.

Entomobrya wasiiingtonia Mills

Plate 11, figs. 8-16

Entomobrya u-asliinfiionla, 1905, Mills, Bull. Brooklyn E)it. Soc, 30(4) :13o,

136.

Color and pattern. Background color yellow to dull white.

Pigment dark l)lue to black, with many small circular pale areas.

Dark pigment as follows : antennal segments two, three and
four moderately dark, with pale bases. First antennal segment
with lateral dark stripes and apical dark ring. Antennal bases

and connecting band dark. A dark patch runs posteroventrally

from hind ventral angle of eye to margin of head. A thin

irregular line runs ventrally from middle of lower edge of eye-

patch. Prothorax unpigmented. Meso- and meta thorax and first

abdominal segment each with a posterior dark band (especially

dark on posterior margin), broken narrowly on mid-dorsal line

and widely separated from dark lateral borders. Second abdom-

inal segment with narrow black posterior border and a large

spot laterally. Third segment completely dark, except for an

anterior irregular pale spot located on either side, just below

the mid-dorsal line. Fourth segment with three irregular longi-

tudinal bands : one on either side, on and above the first lateral

suture, and the third located mid-dorsally and stretching from

just below the anterior margin two-thirds of the distance toward

the posterior margin. Posterior border of segment narrowly

ringed with black. Fifth segment lateral^ dark, dorsally pale.

Sixth segment dark. Central half of tibiae of all legs darkened,

apices of femora darkened (those of metathorax more so than

the others), remainder of animal pale.
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Antennae. Fourth segment thicker than third. Apical bulb

apparently bilobed (seen on only a few specimens). Clothing
of antennae typical.

Head broadly elliptical, being slightly longer than broad.
Labial papilla typical, with external differentiated seta being
strongly curA^ed (see figure) and uniform in width for most
of its length. Labral papilla distinctly unisetaceous, with large
setae.

Clothing of body typical. Setae of type five moderately thick,

uniformly tapered, mostly multilaterally ciliate, and often

smooth for basal half of length.

Legs. Clothing typical, with tibiotarsal setae subequal in

diameter. Unguis normal, teeth small, internal teeth subequal ;

basal internal teeth about two-thirds of distance from base of

internal edge to apex; external tooth about half-way between
basal teeth and base of unguis. Empodial appendage smooth.

Trochanteral organ (large specimens not seen) lacking internal

setae and with anterior portion of ventral arm curved (see

figure ) .

Futxula and genital plate. Genital plate with parabasal setae

blunt, remainder acuminate, non-augulate, with the most anterior

setae on either side slightly truncate. Muero with a])ical tooth

only slightly upturned and usually smaller than erect subapical
tooth.

Discussion

This species appears to be quite rare
; only three records are

known. The series examined was small and did not show much
variation except in structure of the mucro (see figure), where
the apical tooth varied consideraI)ly in size, sometimes being dis-

tinctly larger than the subapical tooth. One specimen appeared
to have two small internal setae on the trochanteral organ.

Pattern varies considerably : dark median stripe on fourth

abdominal segment varies greatly in size and shape ;
dark pig-

ment on any segment may be reduced: a median ocellar dark

patch sometimes appears on the head.
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Distribution

Washington: Yakima, Tampico and Briiish Columhia: Yan-

couver Island. Also recorded bj^ T. A. Scott (1942) as being
taken in California: San Antonio Canyon, and Oregon: Portland.

Localities of cotypes : Yakima, Washington, September 26,

1931 (under leaves), A. Rolfs eollector; Tampico, Washington,

April 15, 1982 (under log), A. Rolfs collector; Tampico, Wash-

ington, May 30, 1932 (under log), A. Rolfs collector.

Entomobrya confusa n. sp.

Plate 12, figs. 1-14

Enlomohrya marginata, l!i3-4, Mills, Monogr. Collembola Iowa: 67, 68

(partim, nee Begeeria marginata, 1871, Tullberg).

Color and 2}att€rn. Background color pale yellow, pigment

purplish brown. Uniformly pigmented except for the following :

apical two segments ; posterior margins of the body segments,
which are slightly darker; tlorsum of head, which is pale with

a dark \^-shaped mark, developed to a greater or lesser extent
;

and legs and furcula, Avhich are pale except for extreme bases.

Antennae. Apical segment about one and one-half times as

thick as subapical. Retractile bulb of fourth segment bi- or

trilobed, in a moderately deep, exactly apical pit. Clothing of

antennae normal, witii longest setae of the second segment about

twice as long as diameter of that segment. Short smooth setae

absent from large apical area on ventral surface of first antennal

segment.
Head seen from above broadly oval in shape, slightly longer

than broad. Labral papillae low, conical, unisetaceous, with

small indistinct setae. Labial appendages with typical numl)er

of papillae and setae. External differentiated seta stout,

smoothly tapered from base to apex, about one and one-half times

as thick as largest normal setae on same pajnlla, weakly curved,

and attaining, or slightly exceeding, apex oL' same papilla. Eye-

l)atches dark blue, subrectangular in shape.

Clothing. Body clothing typical. Setae of type one expanded

gradually for l)asal one-tenth of length and very slightly ex-

panded at apex ;
setae gradually bent for apical one-fifth of
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leng:th or at extreme apex only. Setae of type five stout, acumi-

nate, very sli<?htly expanded medially, coarsely multilaterally
ciliate for apical three-fourths to one-half of lenptli.

Legs. Clothing typical ;
internal face of tibiotarsus with thick-

est setae about one and one-half times as thick as others, and
ciliate from just above point of insertion to apex, with ciliations

slightly smaller basally. Unguis tapered from base, with typical
seven teeth, all being small and subequal in size, except for apical
internal tooth, which is about one-half as long as others. In-

ternal basal teeth slightly apicad of the mid-level of internal

edge. Lateral teeth approximately on a level with basal internals,
and external tooth about one-third of way from base of unguis to

lateral teeth. Empodial appendage acuminate, not ciliate. Tro-
chanteral organ typical, with internal setae few in number and
dorsal in position, being absent from apical two-thirds of space
between the arms.

Furcula and genital plate. Mucro with anteapical tooth sub-

equal to slightly smaller than apical tooth, and basal spine

exceeding apex of anteapical tooth. Dens with fourteen to

sixteen setae, all slender, acuminate, and subequal in size.

Genital plate with fourteen subequal acuminate setae.

Discussion

There is a good deal of variation in the position of the lateral

and external teeth of the unguis ;
in small specimens the lateral

teeth are on a level with, and the external tooth slightly basad

of, the basal internal tooth. The empodial appendage may be

finely ciliate on internal edge. The trochanteral organ shows the

usual growth variation. The mucronal teeth var}' in their relative

sizes, but in no case is the apical tooth more than one and one-

half times as long as the anteapical.
The color gives some of the most striking variations, from

pale bluish purple to dark purple-brown, with the background
color varying from white to orange-red. The darkening of the

posterior margin may be distinct, indistinct, or wanting, and
the pattern on the dorsum of the head shows a great deal of

variation (see figures), Avith rare specimens lacking dark pig-
ment except on ocellar spot, and others entirely dark except for

a pale V-shaped area.
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This species is a common inhabitant of the leaf-mold in the

western and mid-western areas. It has frequently been identi-

fied as E. margmata, but may be readily distinguished on

morphological grounds.

Distribution

Colorado: Mount Evans— 12,000 feet, Winter Park; Wyo-
ming: Dayton, Teton Pass; Montana: Nimrod, Babb, Armington,

Neihart, Riceville, West Yellowstone, Butte; Idaho: Victor,

Pernwood, Pierce; South Dakota: Deadwood, Sioux Falls; Iowa:

Ames. British Columbia: Boston Bar, Revelstoke
;

Alberta:

Banff.

Type locality : Mount Evans, Colorado, 12,000 feet, July 10,

1950.

Entomobrya suzannae Schott

Plate 13, figs. 1-12

Entomobrya susannac, 1937, Schott, Paai-Pac. Ent., San Francisco, 13:132.

Color and pattern. Background color amber, pigment dark

blue, distributed as follows : Terminal two antennal segments

pigmented, ventral surface of apex of second segment dark.

Internal half of antennal bases and connecting band dark.

Dorsum of head sometimes with small V-shaped mark at median

ocellus and an elongate triangular i)atch running posteriorly

from apex at hind margin of either eyepatch. Prothorax with

slight dark color on leg bases.

Body extremely irregularly pigmented. On the dorsum of

thoracic segments two and three, the markings are usually in

the form of two large separate patches bordering the posterior

margin of each segment. On the rest of the body the pattern
consists of a variety of spots, stripes and jagged markings.
The sixth segment is without pigment. Meso- and metathoracic

coxae lightly pigmented. Metathoracic femora apically ringed
with dark pigment. All tibiotarsi medially dark.

Aritennae. Segments one and four definitely thicker than

remaining segments. Apical retractile bulb of fourth segment
unlobed. Apical organs of the other segments typical. Clothing
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of antennae normal, with tlie longest setae of the second and
third segments abont twice as great in length as the diameter
of those segments.
Head definitely longer than wide. Labral papillae nniseta-

ceous. Labial appendage with external differentiated seta long,
not reaching apex of same papilla, narrow, gradnally tapered
from base, and slightly curved.

Clothing of body typical. Setae of type fiA'e coarsely, uni-

laterally ciliate for apical half of length, slender and uniformly
tapered.

Legs. Clothing normal, largest setae on tibiotarsus about

one and one-half times as thick as remainder. Trochanteral organ
typical, but with all setae large, those on the posterior arm
about twice as long as the others (i.e. those on internal and
ventral arm), which are subequal in size. Unguis unusually
long, but distinctly and gradually tapered from base to apex.
Teeth large, acute, and salient, being subequal in size except
for apical internal tooth, which is about half as large as others.

Basal internal teeth at about mid-level of internal edge of

unguis. Lateral teeth distinctly basad of internal basals, and
external tooth slightly basad of laterals. Empodial appendage
unusually long and slender, tapered for apical one-third of

length, acuminate, and not ciliate.

Furcula and genital plate. Dorsal crenulations of dens large,

but ending gradually. Mucro elongate, anteapical tooth erect

and straight, slightly smaller than the weakly curved apical

tooth. Basal spine just attaining apex of anteapical tooth. Male

genital plate of twelve short flattened setae, abruptly acuminate

apically. Basal pair smaller and more gradually acuminate.

Discussion

This species shows immense variation in pattern, and as a rule

the pattern is so irregular that exact description becomes un-

rewarding. In general we can say that each segment from
thoracic segment two to abdominal segment five bears some

marking. The first abdominal segment is the least heavily marked
and may be almost lacking pigment. Some specimens of this
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species bear a striking resemblance to E. triangularis and E.

washingtonia but the three species may 1je readily distinguished

on morphological criteria.

Distribution

Califoruia: Santa Cruz Mts., Topanga Canyon, Salinas Valley.

Type locality : Alpine Creek, Santa Cruz Mts., California.

Schott collection.

Entomobrya sinelloides n. sp.

Plate 17, figs. 1-7

Color and pattern. Background color white, pigment dark

blue and more or less pale violet. Pigment as follows: First

antennal segment pale with moderately dark lateral lines and

apical ring. Remainder of antennae violet. Antennal bases

dark and with two lightly pigmented connecting bands. Head

with median ocellar spot and lateral patches running ventrally

from posterior ventral angles of eyepatches, these pale violet

dorsally, and darker near ventral edge. Region anterior to

patches with scattered dark spots. Mesotergum bordered by a

dark blue band, Avider laterally and medioposteriorly. Meta-

tliorax anteriorly pale, otherwise similarly marked. First three

abdominal segments with medial dark blue bands along posterior

edges, tending to be irregular laterally. Fourth segment with

posterior four-fifths slightly pigmented, and a broken, wide,

dark band along posterior edge. Fifth segment with dark band

along entire posterior edge ;
remainder of body pale.

Antennae. Basal segment distinctly wider than apical three.

Apex lacking retractile bulb. Clothing of antennae typical, long-

est ciliate setae of base of fourth segment twice as long as those

on apex. Longest setae on first and second segments less than

half as long as the segments bearing those setae, most less than

one-third as long. Apical sensory organ of third antennal seg-

ment normal. Apical sensory organ of second segment with two

small rods. The first, more apical one, is oval and about half as

large as the second, which is cylindrical, blunt, and abruptly
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bent. Smooth short setae of first sepfment absent ventrally from
external apex and from a roujihly triangular area coverinpr

apical half of external, ventral edge.
Head oval, slightly longer than broad. Labral papillae uni-

setaceous, setae distinct. Labial appendage typical, external

differentiated seta very large, gradually and uniformly tapered,
about one and one-half times the width of the normal setae and

protruding beyond the apex of same papilla.

Clothing of body normal. Setae of type one uncommon, seen

only on thorax and head, not as clavate in appearance as usual,

tip not bent or prolonged. Setae of type five moderately long,

coarsely and unilaterally eiliate.

Legs. Setae normal. Troehanteral organ with internal setae,

usually arranged in a line parallel to posterior arm. Setae of

arms not greatly increasing in size toward apex. Apical seta

about twice as long as internal ones. Unguis typical, the basal

internal teeth at about the middle of the internal edge. Basal

and median internals subequal in size and about twice as long
as apical internal tooth. Lateral teeth small, external tooth small

to minute, all of these being positioned slightly below level of

basal internals. Empodial appendage acuminate, external edge

coarsely eiliate for median half.

Furcula and genital plate. Mucro with a large hea"sy basal

spine (exceeding anteapical tooth) and two teeth. Ventral edge
of mucro with shallow indentation below anteapical tooth. Apical
tooth distinctly larger than anteapical and more or less distinctly
curved. Male genital plate with basal setae straight, apicall.v

rounded. Kemainder of setae acuminate, slightly and gradually

expanded medially, with the more basal ones tending to be some-

what truncate for apical third of length.

Discussion

The small series available does not show great variation.

The amount of pale violet pigment present varies considerably,
some having none except on antennae, and others (see figures of

specimens from Sioux Falls, South Dakota, PL 17, fig. 2) with

almost the entire body strikingly suffused with violet. In darker

specimens a narrow V-shaped mark may appear on the dorsum
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of the head, runniiig from the mediant oeellar spot to the anten-

nal bases. The troehanteral organ may have the internal setae

irregular (lacking in some specimens). The median internal

tooth of the unguis may be noticeably longer than either the basal

pair or the apical one. On small specimens the lateral and ex-

ternal teeth are not visible.

This species is very easily separated from all other known

species of the genus Entomohrya (sensu stricto) by the lack of

an apical bulb on the fourth antennal segment. This would make
it appear to be a link between Entomohrya and Entomohryoides.
I feel, however, that this is probably a secondary resemblance,
since on the basis of the other characters (i.e. genital plate, ratios,

claw and liead appendages) this species is closely allied to the

E. trionyularis group.

Distribution

Known only from Sioux Falls, South Dakota, and type

locality.

Type locality : Lamar, Colorado, Juh' 30, 1950.

Entomohrya bicolor Guthrie

Plate 14, figs. 1-8

KiitoDiohri/a bicolor, llHio, (iutliiic, Ht'i). (Icul. Xat. Hist. Surv. Minnesota,

Zool. Ser., (4): 72, 73.

Color and pattern. Pale color dull waxy yellow, dark pig-

mentation purple-brown to chocolate-brown. Head, thoracic seg-

ments two, three, and abdominal segment four dark
;
remainder

of trunk pale. Elliptical areas along anterior border of fourth

abdominal segment pale. Femora with incomplete dark rings

subapically. Antennal segments two and three apically ringed.

Antennae. Fourth segment with simple retractile bulb, and
an integumentary papilla, of thicker integument, not sunken

in pit, and non-retractile (see Plate 14, fig. 6). Setae of antennae

typical, longest setae no more than one and one-half times as

long as width of segment at that point.

Head from above oval, narrower toward posterior margin.
Labral papillae low, conical, unisetaceous, with setae minute and

not clearly visible. Labial appendage with external dififerentiated
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seta very heavy, tapered from base, exceeding apex of same
papilla by one-fourth to one-third of its total leng:th. Mesothorax
enlarged, forcing the head into a hypognathons position when
at rest.

Body slightly compressed bilaterally, so as to have a broadly
elliptical cross-section. Abdominal segment four strikingly elon-

gate.

Clothing of body of typical five varieties of setae. Setae of

type one (see Plate 14, fig. 5) unusual, with apical or clavate

portion often longer or wider than usual. Setae of type five

uniformly tapered and finely ciliate, smooth for only a short basal

distance.

Lega clothed with ciliate setae; many setae internally on
tibiotarsus are thicker than the remaining setae, and distinctly
swollen above point of insertion. Unguis normal. The median
internal tooth sometimes greatly enlarged (as in Entomobryoides
guthnci). External tooth well-developed, located basad of lateral

teeth, which are slightly below the level of the basal internals.

Empodial appendages finely ciliate and acuminate. Trochanteral

organ Avithout differentiated ventral arm, possessing only pos-
terior arm and many irregularly arranged small setae anterior
to this.

Furcula and genital plate. Mucro short, with stubby subequal
teeth and unusually stout basal spine, shorter than anteapical
tooth. Genital plate setae weakly recurved

; large, with anterior

pair somewhat smaller in size.

Discussion

In color the variation is simple, dark colors sometimes increas-

ing to include abdominal segments one, three, five and part of

six. On paler specimens the pale color will include the anterior

one-fifth of the dorsum of the fourth segment. This species fades

greatly wlien preserved in alcohol, so that some old specimens
appear dirtj- yellow in color. Few fresh specimens were seen,
but Folsom 's unpublished notes give the fresh color as frequently

orange.
There is considerable variation in the position of the ungual

teeth in relation to the size of specimens. On smaller specimens
the external tooth is more basad of the laterals, and these are
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nearer, and level with, the basal internals. There is some
variation in the structure of the apical bulb of the fourth anten-

nal segment. Both the bulb and the non-retractile papilla may
rarely be double.

Distribution

Pennsylvania: State College, The Barrens; Neiv Jersey: Ram-

say; Virginia: Allierta; North Carolina: Madison, Raleigh; Min-

nesota: Minneapolis; Iowa: Sioux City, Ames; Kansas: Welling-
ton.

Type locality : Minneapolis, Minnesota .

Entomobrya gisini n. sp.

Plate 14, figs. 9-16't>'

Color and pattern. Background pale greenish yellow, dark

pigment, gray to black. Pigment as follows : Antennal segment
one apically ringed with dark

;
antennal segment four and

apical half of three purplish ;
antennal bases and connecting

band black. Irregular band of gray running posteriorly from

eyes, widening posteriorly and ending irregularly before pos-

terior margin of head. Thin, irregular V-shaped mark dorsally

on head, with base at median ocellus and arms ending just before

eyepatches. Coxae black. Two irregular mediolateral longi-

tudinal black bands running from anterior border of mesothorax

to posterior border of fourth abdominal segment, wider at pos-

terior edge of segments and reduced on mesothorax to a series

of irregular spots. Fourth segment with a pair of lighter

lateral longitudinal bands, on and bordering the lateral suture.

Parafurcular lobes darkened posteriorly. Fifth abdominal seg-

ment with posterior half black, finely divided with pale green

mid-dorsally. Remainder pale.

Antennae unusually long, basal segment slightly wider than

remainder. Fourth segment rounded apically, showing definite

signs of ringing or subsegmentation. Apical bulb of fourth

antennal segment simple, in a distinct large pit, completely

apical in position. Protecting papillae absent. Apical sensory

organ of third segment normal except for accessory peg, which
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is more elongate than usual. Second antenna! segment with

small, poorly demarcated basal sub-segment. Short smooth setae

on ventral surface of first segment, absent only from narroAv

apical ring. Clothing typical, with longest setae less than one
and one-half times as long as the corresponding segment at that

level.

Head elliptical, longer than broad. Labral papillae roundly
conical, unisetaceous, Avith setae heavy and distinct. Labial

appendages typical. External differentiated seta small, narrower
than largest normal setae on same papilla, acuminate, slightly
curved and not attaining apex of same papilla. Three inner

posterior eyes on either side, about one-half as large as the

remaining ones.

Body elongate, elliptical seen from above.

Clothing of head and trunk of typical five types of setae.

Setae of type one greatlj^ expanded just above insertion and

uniformly wide distal of this point, apically bent. Setae of type
five unusual, finely and multilaterally ciliate and fulsiform in

shape.

Legs. Clothing typical. Tibiotarsus with a single irregular row
of very stout ciliate setae, more than twice the size of neighboring
setae. Unguis broader than usual. Internal teeth small and sub-

equal in size, the basal pair slightly distal of the middle of the

internal edge. Lateral teeth extremely salient, with reinforcing

ridges. External tooth small, positioned four-fifths of distance

from internal basals to base of unguis. Lateral teeth about half-

way between basals and base of unguis. Empodial appendage
acuminate and smooth. Trochanteral organ without clearly de-

marcated ventral arm, possessing a posterior arm and an irregu-
lar mass of anterior, shorter setae.

Furcula and genital plate. Dorsal dental crenulations, ending

comi^aratively abruptly. Mucro with anteapical tooth erect,

much larger than weakly upcurved apical tooth. Basal spine
short, broad, not attaining apex of anteapical tooth. Male geni-
tal plate with basal setae small and acuminate, remainder thick,

inner surface flattened, outwardly rounded, slightly recurved and

bluntly pointed, tapering for apical fifth of length.
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Discussion

This species is one of the E. bicolor group, but has several

characters which place it in an intermediate position between
this grroup and the E. comparafa group. The single bulb is

found in both groups (more typical in the former), but the lack

of protecting papillae is like comparata. The shapes of the body,

claw, labial and labral appendages, eyepatch, and fourth anten-

nal segment, and the body ratios all link this species with the

first group, showing the species' true affinities.

The specimens seen consisted of the type series and a single

specimen from Banff, Alberta. The type series is quite uniform,
but the Banff specimen is darker in color, all the dark areas

having expanded and solidified. A longitudinal interocular line

and a pale color present on the unpatterned parts of metathorax

through abdominal segment three, absent only from narrow
mid-dorsal line. The legs and furcula and antennae are similarly

j)ale blue in color. In the smallest specimens examined, the lateral

teeth lose their striking prominence, and the external tooth is

slightly more apical in position.

The presence of a weak basal subsegment (not visible in about

half of the specimens) on the second antenna! segment would,

according to certain arbitrary classifications, place this species

in the genus OrchcseUa, but the presence of a retractile apical

bulb, the great comparative length of the fourth abdominal

segment, the type of mucro, genital plate, body setae, claws, and,
in short, every other morphological character, show that this

species is in no way related to this genus, and points up the arti-

ficiality of splitting oft' this whole tribe {Orchesellini) on the

l)asis of the number of antennal segments alone.

Distribution

North Carolina: Busick. Alherta: Banff.

Type locality : Busick, Yancy County, North Carolina, June
1950.
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Entomobrya nigriceps Mills

Plate 15, %s. 1-9

Kiitomtiliriid nirj rice]><, I'Jol!, .Mills, ]o\v;i State Coll. Jouin. Sc-i., 6(3) :268,

2(i!t.

Color and pafter)i. Background pale yellow, pigment blue-

black as follows : Antennae with basal third dark. Head com-

])letely dark except for a narrow broken ring around the

mouth-parts, and scattered minute spots, more concentrated on
the ventral surfaces. Prothorax heavily and irregularly pig-
mented dorsally and laterally. Mesothorax through abdominal

segment three with four longitudinal bands, median pair broken
on anterior border of third abdominal segment, and lateral pair

along the lateral edges of thoracic tergites and ending on
anterior margin of second abdominal segment. These stripes

are represented on third abdominal segment by faintly pig-
mented spots. Fourth segment with lateral suture lined with

dark on both sides, and a median, weakly pigmented indication

of a transverse band, broken into several longitudinal short

lines, lacking on mid-dorsum. Parafurcular lobes with median,

wide, dark band. Fifth segment with lateral areas dark, nar-

rowing anteriorly. Metathoracic femora with external dark

line, and dark apical ring, mesofemora with apical dark spot.

xVU heavily pigmented areas with numerous small, round to

irregular pale areas.

Antennae. Fourth segment blunt-tipped. Apical bulb of

fourth segment simple, elongate, lacking accessory papilla. Sec-

ond and third antennal segments each with one or two long setae,

aliout one-half as long as corresponding segment. Clothing
otherwise normal.

Head longer than broad, oval in shape. Labral papillae bluntly

conical, uni- or bisetaceous. Labial appendage with external dif-

ferentiated seta slightly narrower than the largest normal seta

of the same papilla.

Clothing typical. Setae of type one somewhat longer and more

strikingly clavate apically than usual. Those on abdominal seg-

ments two and three are definitely greater in length than these

segments. Setae of type five are tapered only at extreme apex,

unilaterally ciliate for most of their length, and appressed.



506 BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY

Legs with normal acuminate ciliate setae of various sizes.

Both femora and tibiotarsi have numerous long setae, more

than twice as long as the diameter of the leg at corresponding

locus. Tibiotarsus internally with setae of two diameters, thicker

ones very slightly more finely ciliate than the more slender ones.

Unguis typical. Basal internal teeth slightly below mid-level

of internal edge. Lateral teeth normal and slightly basad of

basal internals; external tooth large, salient, and slightly basad

of laterals. Empodial appendage acuminate and smooth. Tro-

chanteral organ not clearly observed, apparently similar to con-

dition found in E. gisini.

Furcula and genital plate. Dental crenulations deep and

heavy. Mucro short and heavy, anteapical and apical teeth

short and subequal. Basal spine short and heavy. Genital plate

of male with all setae thin, cylindrical, weakly recurved or

straight, and acuminate.

Discussion

Only the type series was seen, but even in these specimens

there was a considerable variation in the pattern (see figures).

The dorsum of the head sometimes has one to several large pale

spots. The basal mucronal spine is not complete in many speci-

mens, but there is always a large basal stump left. The lateral

teeth of the unguis may be more apical in position than those

described.

This species is closely related to E. decemfasciata and E.

quadrilineata, but can be readily distinguished from both by

the head pigmentation and the genital plate structure of the

male, as well as the structure of the unguis. The only capture

of the species was in Texas, and it may occur somewhat farther

south in greater numV)ers.

Distribution

Texas: College Station. (Type locality.)

Entomobrya quadrilineata Bueker

Plate 15, figs. 10-15; Plate 16, figs. 1-4

Entomobrya quadrUineata, 1939, Bueker, Trans. Acad. Sei. St. Louij,

30(1) :l."i.
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Entomohrya anthema, 1952, Wray, Bull. Brooklyn Ent. Soc, 47:95-106

(new synonymy).

Color and pattern. Background white to pale yellow. Pigment
dark bine to violet, as follows: Third and fourth antennal seg-

ments slightly darkened, prothorax with lateral spot and dorsal

part of leg bases dark. Four longitudinal black bands run from
anterior border of mesothorax to posterior border of second

abdominal segment, the more lateral pair bordering the tergal

edges of the thoracic segments; on abdominal segments one and
two these marks maintain the same level and direction, joining
a transversely elongate spot on the posterior margin of the

second segment. Dorsal bands end on posterior border of the

second abdominal segment, and on this segment curve slightly

toward each other. Third abdominal segment with mid-dorsal,

roughly rectangular spot and two lateral diagonal bands, com-

bined with a thin line along median part of this segment's pos-

terior border to form a roughly W-shaped mark, with the ends

of the mark in contact with lateral dark bands of the previous

segment. Fourth abdominal segment with large V-shaped dark

band, basally widely broken on mid-dorsal line, apices of mark in

contact with posteroventral margin of third segment. Fourth

segment with mid-dorsally broken posterior transverse band, just

before posterior margin. Fifth abdominal segment with two

posteroventral dark spots. Coxae with few lightly pigmented

spots; prothoracic femora slightly darkened medially, and

ineso- and metathoracic femora darkened apieally. All tibiotarsi

slightly darkened except at bases. Posterior sides of base of

furcula slightly darkened, remainder pale.

Antennae. Fourth segment roundly tapered, and with simple
retractile apical bulb, located in a deep pit, slightly displaced

ventrally from true apex. Apical sensory organ of third segment
normal. Apical sensory organ of second segment of two small

oval (almost round) sensory pegs, about one-fifth as large as

those on third segment, with one (possibly two) minute accessory

peg. Clothing of antennae normal, many comparatively long

ciliate setae on fourth segTnent ;
the longest about one and one-

third times as long as diameter of segment. These long setae

densely cover basal one-half to two-thirds of the segment. Long-
est setae on remaining segments about twice as great in length
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as diameter of corresponding segment. First antennal segment
with three or four setae similar to type one. These are smaller

and less bent apically than those on body. Smooth setae absent

from narrow apical band on ventral surface of first segment.

Head about one and one-half times as long as broad, elliptical

in shape with sides of head (seen from above) distinctly converg-

ent from antennal bases to the posterior rounded margin. Labral

papillae low, rounded, unisetaceous, with small but distinct

setae. Labial appendages normal, external differentiated seta

extremely long, apical half exceeding apex of papilla. Seta

weakly curved, tapered from base, more sharply so for apical

fourth, a little thicker than the largest normal setae of same

papilla. Two anterior eyes on each side, four times as large as

the inner posterior two, which in turn are half as large as

remainder.

Body elongate and elliptical, seen from above; circular in

cross-section.

Clothing of body typical. Setae of type one large, heavy,

abruptly expanded above point of insertion, slightly expanded
and strongly bent apically. Bent part sometimes very long (one-

tenth of total length). Setae of type five slender, gradually

tapered from base to apex, coarsely unilaterally ciliate for apical

five-sixths of length.

Legs clothed normally. Tibiotarsus with no setae unusually

thick. Unguis triangular in lateral view, expanded basally.

Median internal tooth slightly larger than, or subequal in size

to, basal teeth. Apical tooth nuich smaller. External tooth

salient, distinct, located about midway between basal internals

and base of unguis. Lateral teeth small, positioned two-thirds

of distance from basal internals to external. Unguiculus acu-

minate, not ciliate. Troclianteral organ typical, with setae very

numerous, those in the arms and the internal setae all uniformly

small. Arm setae only slightly larger toward apex.

Furcula and genital plate. Dentes with dorsal crenulations

ending abruptly. Mucro short and deep, apical tooth extending

directly posteriorly, or only slightly upcurved. Anteapical tooth

short, stout, and erect. Basal spine stout, attaining or exceeding

apex of anteapical tooth. Male genital plate with all large setae

except basals being uniform, recurved, and acuminate; basals

slightly smaller, curved, and acuminate.
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Discussion

The pigmentation varies greatly, as is usual, some specimens
entirely pale except for a faint indication of the transverse
bands on abdominal segments three and four, and the broken

posterior marginal band on fourth segment. The unguis often

has the lateral and external teeth nearly on a level, in which
case the laterals are more basal in position than usual. The
median internal tooth is usually subequal to the basals, occa-

sionally much larger. The mucro may have the apical tooth

slightly upcurved, and while the teeth are usually subequal, one
or the other may be slightly larger. The apical bulb of the

antenna sometimes shows an indentation, perhaps a forerunner
of the lobed condition.

Bueker described this species from St. Louis, Missouri; in

personal communication I have been told by him that the types

designated in this paper were lost and "probably destroyed."
Since this species is quite well marked, and in several cases

specimens have been found which closely match his figures
and dscription. there can be little doubt as to its identity.

This species is one of the E. hicolor group, and although it

bears a striking superficial resemblance to E. decemfasciata, a

close examination of the genital plate, trochanteral organ, setae

of body, and the antennae shows that it is also closely related

to E. hicolor. From this species it is easily separated by the

structure of the unguis (very long internal median tooth in

hicolor), details of genital plate structure, type of pattern, and

l)ody ratios. It may be separated from E. decemfasciata by the

lack of large setae internally on the tibiotarsus, by the longer
and more apical external seta on the labial appendages, by the

genital plate and unguis structure, by the type of pigmentation
on the second abdominal segment, and the convergent side

margins of the head.

Distribution

Virginia: Blue Ridge Mountains; Kcniucky: Crailhope ;
Ten-

nessee: Knoxville
;
Illinois: Bell Smith Springs, Dixon Springs,

Fountain Bluff; ArJxansas: Mount Mayozion, Logan County.



510 BULLETIN : MUSEUM OP COMPARATIVE ZOOLOGY

Entomobrya decemfasciata (Packard)
Plate 16, figs. 5-16

Begeeria decemfasciata, 1873, Packard, Rep. Peabody Acad., 5:40.

Entomobrya intonsa, 1931, Mills, Iowa State Coll. Journ. Sci., 6(3) : 265-268

(new synonymy); 1934, Bonet, Eos, 9:169; 1944, Gisin, Verb. Naturf.

Ges. Basel, 55:78.

Entomobrya stachi, 1957, Wray, Acta Zool. Cracoviensia, 6(5): 114-116

(new synonymy).

Color and patter^i. Background dull yellow (in old collec-

tions), dark pigment blue-black, as follows: Antennae with

slight darkening of apex on third segment and on apical two-

thirds of fourth segment; antennal bases and connecting band

dark. Dorsum of head with V-shaped mark, its base at median

ocellus and arms touching inner posterior corners of eyes. Faint

darkened area running posteriorly and slightly dowTiward from

hind edge of eyepatch. Prothorax pale, remaining thoracic and

first abdominal segments with wide lateral dark borders on

tergum, with numerous small, pale areas. Mesothorax witli

dorsal dark spots, forming irregular band across posterior half

of segment. Metathorax and first abdominal segment each with a

pair of large spots on the posterior margins, roughly triangular

on the thorax and rectangular on the abdomen. Second abdom-

inal segment with similar spots, somewhat enlarged, laterally

connecting with darkened tergal margin of first segment. Third

abdominal segment with two broad dark bands, parallel to the

spots of second segment and running thus diagonally from an-

terior to posterior borders of the segment. Fourth segment with

a median, roughly V-shaped band parallel to those on the third

segment, mid-dorsally divided, continued below the lateral suture,

but slightly displaced rearward. The fourth segment possesses

two large medio-lateral spots anterior to V-shaped mark, and has

the posterior margin ringed with black, mid-dorsally divided and

medio-laterally produced. Fifth and sixth segments posteriorly

black. External sides of coxae spotted with black; apices of

femora ringed with black (rings larger posteriorly). Remainder

of body pale.

Antennae. First segment slightly thicker than remainder.

Apical bulb of fourth segment simple, in a deep pit, displaced

slightly from extreme apex, with accessory swollen, non-retractile

papilla attached to side of pit. Apical sensory organ of third
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antennal segment normal. Clothing of antennae typical. Long-
est setae of fourth segment about as long as diameter of that

segment. Longest on other segment less than one and one-half

times as long as diameter of corresponding segment. Short
smooth setae on ventral surface of first segment, absent only
from thin arcuate apical area. First antennal segment with

several small setae, similar to body setae of type on.

Head roughly elliptical in shape, strikingly longer than
wide with sides of head (seen from above) parallel from eyepatch
to posterior rounding. Inner posterior two eyes on either side

about half as wide as remaining eyes, which are subequal in

size. Labral papillae rounded, unisetaceous, with setae small

but distinct. Labial appendages normal. External differentiated

seta distinctly wider at base than normal setae of same papilla,
and greatly exceeding apex of same papilla.

Clothing. Setae of type one expanded gradually and slightly
for basal one-fifth of length, not expanded apically, and either

slightly bent at extreme apex or, occasionally, slightly bent for

apical one-eighth of length. Setae of type five long, uniformly

tapered, and uniformly ciliate for apical three-fifths to four-

fifths of their total length. Body elongate, elliptical in shape
seen from above, some specimens slightly compressed bilaterally,

especially in abdominal regions.

Legs. Clothing normal, tibiotarsus internally with a staggered

single row of very heavy, ciliate setae, swollen above insertion,

and more than twice as thick as remaining setae of segment.

Unguis stout, tapered only on apical half. Median internal tooth

often larger than basals and three times as large as apical tooth.

External and lateral teeth small, about on a level with each

other, and slightly basad of the basal internals. Empodial ap-

pendage acuminate, smooth, on an unusually high empodium,
distad of basal internal ungual teeth. Trochanteral organ typi-

cal, ventral arm straight, but posterior arm irregular. Liternal

setae scattered, but absent from large area behind anterior arm.

All setae large and subequal. Dens with dorsal crenulatioiis

ending very abruptly. ]\Iucro short and stout. Anteapical tootli

larger than apical. Apical tooth weakly upcurved. Basal spine

attaining, or barely exceeding, apex of anteapical tootli. Genital

plate observed on one specimen, but not clearly ; apparently with
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lateral and apical setae short, acuminate, flattened, and medially

irregularly expanded. Basal and parabasal setae acuminate, thin,

somewhat longer, and gradually tapered.

Discussion

There has long been a considerable amount of confusion sur-

rounding this species. Packard described it from a number of

specimens from three localities: Salem, Massachusetts; Knox-

ville, Tennessee ;
and Waco, Texas. I have not been able to find

the Salem specimens. The Knoxville specimens are in the Mills

collection and are unrecognizable, due to drying damage. The

series from Waco, Texas, bearing the type label and type number,

is at the Museum of Comparative Zoology, Cambridge; it con-

sists of two species : the one later described by Mills as Drepanura
sahKlicola and the species described in the same paper by Mills

as Entomohrya intonsa. Packard's description is so vague that

it is difficult to determine exactly what he was looking at, and in

all likelihood the description itself is partly composite ; however,

"third joint [of furcula] with two hooks as usual" would seem

to eliminate sahulicola, and "first dorsal abdominal band narrow

and faint, two succeeding heavier, and at each end produced an-

teriorly" makes intonsa of Mills the logical choice.

This species has long been considered a synonym of E. multi-

fasciata (== nivalis). This has been due largely to a figure pub-

lished by Harvey in 1895, labelled Degeeria decemfasciata. In

the text he states that Packard refused to give him a definite

opinion as to whether or not this was actually decemfasciata.

Since this figure was obviously a specimen of E. nivalis {=mul-

tifasciata), workers since that time have erroneously considered

Packard's species a synonym.
Another point involves Packard's species Degeeria flavocincta

{=fiavopicfa) . There is a figure in Packard's Entomology in the

1872 edition, labelled Degeeria flauopicta, and in subsequent

editions, D. jlavocincia. In his Essex County paper, Packard

synonymized this species (never described, only figured) with

E. decemfasciata. A series of types was, however, deposited in

the Museum of Comparative Zoology and labelled D. flavocincta

Packard, without locality or collector. Of these, only one speci-

men remains that could possibly be the species in question.
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This was mounted as a lectotype by Bonet in 1948. I am certain

that this is not E. decemfasciata. It is either the two-striped
form of E. clitellaria or a pale specimen of E. triangularis. Be-

cause the figure is so poor and the specimen is in such bad condi-

tion that a definite determination is unlikely, I feel that the

name should be considered a nomen duhium.

A final matter concerns Handschin's supposed rediscovery

(1928, Ilandschin) of E. decemfasciata from Mexico. His species

is evidently closely allied to, if not synonymous with, E. nivalis,

and thus far removed from the true decemfasciata. This further

led to Womersley's recording a specimen (probably a new

species) from Africa, as decemfasciata (1934, Womersley).
To summarize this taxonomic jungle, E. decemfasciata Pack-

ard is synonymous with E. intonsa Mills. Determinations of

decemfasciata as a synonym of E. nivalis {=E. mulfifasciata)

given by Bonet 1933,' Mills 1934, Gisin 1944, Maynard 1951, and

most other modern authors are in error. The identity of the

species identified by Handschin 1928, and "Womersley 1934 as

E. decemfasciata cannot be presently determined ; however, they

are certainly not synonyms of the true decemfasciata. Degeeria

fiavopicta of Packard which he later synonymized with decem-

fasciata is not a synonym of that species. Since the description

and remaining species of fiavopicta are entirely inadequate for

a determination I recommend that this be considered a nomen

duhium.

Variation

There is considerable variation in the relative lengths of the

teeth of the mucro, the apical sometimes being as long as, or even

slightly longer than, the anteapical. In all cases, the mucro

is still" very short, and both teeth are broad and stout. The only

specimens seen were the types of decemfasciata and intonsa. All

these were very old specimens, and the colors had probably

changed. Both authors (Mills and Packard) give original back-

ground color as greenish yellow. The pattern varies a good

deal, some specimens having only scattered pigmented spots

anterior to the third abdominal segments. In some specimens

the anterior part of the body is covered with irregular pigment
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which may be broken into separate patches. This species is one

of the E. hicolor group ;
in this group it is most closely related

to E. quadrilineata. It can be easily distinguished from this

species by the pigment on the second abdominal segment ;
in

the present species the pigment on this segment when present

always runs diagonally down and forward from the dorsal

posterior spots, whereas in quadrilineata the pigment on this

segment is in four straight longitudinal bands, the lateral pair

in line with the anterior tergal borders. A better method of

separation than this uses the external differentiated seta of the

labium (see Plate 16, fig. 15).

Distribution

Tennessee: Dupon Mt.-Sevier Co., London Co.; Texas: College

Station, Waco.

Lectotype : (new designation) Waco, Texas, Belfrage collec-

tion, present location Museum of Comparative Zoology.

Genus DREPANURA Schott

Drepanura, 1891, Schott, Bih. K. Svenska Vet. Akad. Handl., (17)4(8) :l-25.

Genotype: Drepanura californica, 1891, Schott, op. cit. :19.

Similar to Entomohrya. Antennae similar except that the

apical bull) is always single and slightly displaced from true

apex. The labral papillae are poorly developed, and the external

differentiated seta of the labium is about as thick as the remaining

setae. The mucro has no anteapical tooth but has a basal spine.

Claw, genital plate and other characteristics as in Entomohrya.

Discussion

This genus is probably polyphletic in its present constitution;

however, a clear understanding of this phenomenon must await

a world revision. Until such a time I feel it best to maintain

its separate identity on the basis of the readily identified sickle-

shaped mucro and presence of a basal spine.

There are two Nearctic species, D. californica and D. per-

pulchra.
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DrEPANURA CALIFORNICii Schott

Plate 18, figs. 1-10

Drepanura californica, 1891, Schott, Bih. K. Svenska Vet. Akad. Handl.,

(17)4(8) :19.

Entomobrya {Brcpanura) californica, 1934, Bonet, Eos, 9:157; 1944, Gisin,

Verb. Naturf. Ges. Basel, 55:71.

Drepanura rolfsi, 1935, Mills, Bull. Brooklyn Ent. Soc, 30(4) : 134, 135

(new synonymy).

Entomobrya (Drepanura) roJfsi, 1944, Gisin, Yerh. Naturf. Ges. Basel,

55:71.

Color and pattern. Background pale yellow. Blue pigment as

follows : antennae pale blue, darker at apices, and with a dark

apical ring on first segment ;
head with anteunal bases and con-

necting band dark, dorsally with a dark V-shaped mark opening

forward, irregular small dark patches near posterior margin of

head. Prothorax with scattered blue spots. Mesotergum outlined

with blue band, thicker at mid-dorsal regions. Metathorax and

abdominal segment one similar along lateral and posterior

borders. Abdominal segments two through four with posterior

margins irregularly, and narrowly darkened. All dark areas

with numerous small round pale spots. Remainder of animal

pale.

A7itennae. Apical bulb slightly displaced from apex, and

with strongly granulate surface. Longest setae of antennae

slightly longer than width of segment at same level.

Head. Labial papillae with external seta about as wide as

neighboring setae, and smoothly tapered.

Clothing as in Entomolrya. Setae of type one are long and

slender, only slightly contracted at point of insertion. Setae

of type four tapered only at apex.

Legs. Tibiotarsus with a double row of setae twice as thick

as remainder. Apical internal tooth of unguis rarely absent.

Furcula and genital plate. Mucro with small basal spine.

Crenulate dentes ending abruptly. Genital plate of male with

small claw-shaped setae (8 to 10), the basal four more strikingly

recurved than the remainder.
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Discussion

Even thoiig:h few specimens were seen, the variation in pattern
is striking. The second thoracic segment may have two or four

curved lateral longitudinal lines, the dorsal and lateral regions
of the third abdominal segment may be entirely dark, while

the darkened areas on the posterior borders of the various seg-

ments may be reduced or absent. In addition completely pale

specimens have been seen.

The external labial seta frequently exceeds the apex of the

same papilla.

The species was first described from an unknown locality

in California. The pattern originally described evidently repre-

sents one extreme of the pattern variation. In spite of numerous

supposed captures this is a very rare species, and is apparently
limited to the Pacific coast area.

Distribution

California: San Diego, and unknown locality; Washington:

Yakima.

Type locality : California.

Drepanura perpulchra (Packard)

Plate 17, figs. 8-12

Begeeria perpulchra, 1873, Packard, Eep. Peabody Acad., 5:38, 39.

Entomohrya perpulchra, 1884, Brook, Journ. Linn. Soc. London, 17:281.

Eniomohrya (Drepanura) perpuldhra, 1931, Mills, Amer. Mus. Novitates,

464:7; 1934, Bonet, Eos, 9:156; 1944, Gisin, Verb. Naturf. Ges. Basel,

55:71.

Color and pattern. Background color not clear in observed ma-

terial (only specimens seen were the ten types, all in poor condi-

tion). Packard says that the background color is purplish on

head, thorax and antennae, and honey yellow on abdomen and

base of furcula. Pigment black to gray as follows : Ring on

antennal bases and connecting band, and a dark gray band pos-

terior of eyepatch. Head with dorsal V-shaped mark opening
forward. Mesothorax anteriorly and laterally margined with

gray, metathorax entirely black. Third and fourth abdominal

segments with scattered gray areas. Remainder pale.
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Antenriae. Apical segment thicker than others. Retractile bulb
of fourth segment simple, in a shallow pit, slightly displaced
from true apex. Ai)ical sense organ of third segment without

accessory pegs. Smooth setae on ventral surface of first segment
absent from a small arcuate apical area.

Head. Broadly oval, one and one-third times as long as broad.
Labral papillae conical, unisetaceous with small setae. External
differentiated seta of labial appendage long, about as thick as

neighboring setae, and just attaining apex of same papilla.

Clothing. Setae of type five unusually slender, uniform in

width for basal half of length, then acuminate, coarsely uni-

laterally ciliate for apical two-thirds to half of length.

Legs. Setae of tibiotarsus subequal in size, slender. Unguis not

strongly tapered. Empodial appendage acuminate, internal edge
ciliate for median half of length.
Furcula and genital plate. Crenulations on dorsal part of

dentes deep and ending abruptly. Mucro with very large basal

spine. Genital plate not seen.

Discussion

The known material is too meager and too poorly preserved
for an adequate discussion of variation. The size of the median
tooth of the unguis may be greater than the remainder of the

teeth.

This species has never been taken since the original capture,
and may very well represent a neotropical stray.

Distribution

Texas: Waco; Belfrage Coll. (Type locality.)

Genus EXTOMOBEYOIDES Maynard

Begeeria, 1873, Packard, Eep. Peabody Acad., 5:39, 40.

Entomobrya, 1884, Brook, Jouni. Linn. Soc. London, 17:282 (ad partiin).

Eiitomobryoides (subgenus), 1951, Maynard, Collembola New York State:

161.

Genotype: Begeeria purpurascens, 1873, Packard, Rep. Peabody Acad.,

5:39, 40.
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Similar to Entonwhrija. Antennae similar except that the

apical retractile bulb is always completely lacking (sometimes

with a non-retractile papilla). The body always more or less

circular in cross section, never dorsoventi-ally compressed. Labial

appendage with the external spine-like differentiated seta always

about twice as thick at its base as the base of the largest normal

seta on the same papilla. Eyes always sixteen in number. The

clothing of the body as in Enfowohnia Init smallest under setae

always unilaterally ciliate. The legs similar, except that the

tibiotarsus has a double row of setae, bearing exceedingly fine

ciliations, definitely differentiated from normal heavily ciliate

tibiotarsal setae. Under all but the highest magnifications these

setae look entirely smooth.

The claws of this genus have the same lamellae as in E^itomo-

hrya, but internal teeth tend to have one or more members greatly

enlarged. The coloration is less variable than that of Entomo-

brya. Mucro always bidentate, with basal seta, and usually

with apical tooth considerably longer than the subapical one.

Discussion

This genus is closely allied to Enfomohrya and SineJla. It can

readily be distinguished from the former by the finely ciliate

setae of the til)iotarsus. the lack of an apical antennal bulb, and

the heavy, short external setae on the labial appendages. It can

be distinguished from the latter by the presence of sixteen eyes,

by the clavate tenant hair, the large trochanteral organ, and

the untoothed empodial appendage. The New Zealand Deutero-

sineUa is also closely related but can be easily distinguished by

the short tenant hair and lack of an apical internal ungual tooth.

The genus is almost exclusively Nearctic, having only one in-

digenous Palearctic species. The genus displays an unusual

amount of geographical variation, showing the best subspecific

divisions of the whole group. There are four Nearctic species:

E. purpurascens, E. mineola, E. guthriei, and E. dissimilis. E.

myrmecophila is the single Palearctic species.
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Key to the Nearctic Species

of the Genus Entomobryoides

1. Setae of male genital plate straight or slightly curved, never angulate ;

internal median tooth of unguis often much longer than basal tooth;
color uniform E. guthriei

Most setae of male genital plate angulate (see Plate 19, fig. 2) ; median
tooth of unguis never strikingly larger than basal tooth 2

2. Pattern on thorax and first three abdominal segments in a series of

large dorsal spots E. mineola

Pattern uniform, or in irregular bands, never in a series of spots 3

3. Mucro with apical tooth unusually long, and sharply upturned at apex
(see Plate 20, fig. 13) E. dwsimilis

Mucro with apical tooth only slightly longer than anteapical, not

sharply upturned at apex (see Plate 19, fig. 12) E. purpurascens

Entomobryoides purpurascens (Packard)

Plate 19, figs. 1-15

Degeeri-a purpurascens, 1873, Packard, Eep. Peabody Acad., 5:39, 40.

Entomobrya purpurascens, 1884, Brook, Journ. Linn. Soc. London, 17:282;

1903, Guthrie, Eep. Geol. Nat. Hist. Surv. Minnesota, Zool. Ser.,

(4):76, 77;1928, Folsom, Cornell Univ. Agric. Exp. Sta. Mem., 101:15;

1934, Bonet, Eos, 9:152; 1934, Mills, Monog. Collembola Iowa :67;

1944, Gisin, Verb. Naturf. Ges. Basel, 55:72, 73.

E'litomo'brya suhpurpurascens, 1934, Denis, Eev. Franc, d 'Ent., 1:212 (new

synonjTuy).

Entomobryoides purpurascens (Northern form-A)

Color and pattern. Background color white, pigment bluish

purple. Pigment slightly darker on posterior segments. Pale,

double, V-shaped mark on dorsum of head, two thin dark lines

running ventrally from median ventral margin of eyepatch to

venter of head. Antennae slightly darkened. Furcula and base

pale, remainder of body uniforml}* and moderately pigmented.
Antenna. Shape of antennae typical. Third segment with nor-

mal paired rods. Xo accessory pegs were observed. Apical

sensory organ of second segment with three minute rods, largest
similar in shape and half as large as those of third segment, the

smallest about one-third as large as the largest. Smooth setae
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of first antennal segment absent from apical one-fifth of segment.
First antennal segment with numerous short elevate setae, simi-

lar to body setae of type one, but about half as large.

Head. Slightly longer than broad. Labral papillae conical,

unisetaceous or bisetaceous, with setae small but distinct. Labial

appendages with typical number of papillae ; external differenti-

ated seta broad, tapered from base, more strikingly so at extreme

apex, slightly curved, exceeding apex of same papilla for from

one-fifth to one-third of its length. Eyepatches black, trapezoidal,

with inner posterior angle acute, about as wide as antennal diam-

eter. Two anterior eyes on either side slightly larger than the two

inner posterior ones, which are slightly smaller than the remain-

ing four.

Clothing. Setae of type one normal, slightly curved for entire

length, those on anterior body segments sharply bent at expanded

apical portion, numerous on all segments save abdominal six.

Setae of type two scarce, small in size, never as long as longest

setae of type one. Setae of type five slender, gradually tapered
from base, coarsely unilaterally ciliate for apical one-half to two-

thirds of length.

Legs. Clothing typical, finely ciliated setae on tibiotarsus

slightly larger than normal setae of same segment. Trochanteral

organ typical, with many setae, those in arms extremely long,

strikingly graduated toward apical seta. Internal setae usually

about one-third as long as apical seta. Unguis normal, with usual

seven teeth moderate in size, apical internal tooth about half as

large as others, which are subequal. Basal internals slightly

above mid-level of internal edge, laterals on a level with basal

internals, and external tooth. Empodial appendage acuminate,

heavily ciliate along internal edge.

Furcula and genital plate. Anteapical tooth of mucro subequal

to apical. Apical strongly curved, anteapical erect. Basal spine

exceeding apex of anteapical tooth. Genital plate with sixteen

acuminate setae
;

basal pair gradually tapered and slightly

curved, slightly larger than remaining setae which are strongly

angulate.
Found in northeastern United States and southeastern Can-

ada
;
rare on Pacific Coast.
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Entomobryoides purpurascens (Southern form-B)

Entomobrya purpurascens, 1939, Bueker, Trans. Acad. Sci. St. Louis, 30(1) :

12.

Similar to form A, except as follows: a definite but irregular

pattern on trunk. Commonly dark on lateral and posterior edges
of meso- and metathorax. Dark median dorsal area of the meso-

thorax somewhat expanded. First abdominal segment with a

posterior line, thickened so as to cover whole of imbricate area at

extreme lateral edges, and with an anterior projection medio-

laterally. Second abdominal segment with ventral half of lateral

area dark, plus a posterior line and median anterior projection,

as on first segment. Third segment dark except for a small

medioanterior area. Fourth segment with extreme lateral areas

dark and median lateral longitudinal dark area running from

base of fifth segment to near the anterior border. Fifth and sixth

segments entirely black.

Unguis with external tooth no more apical than three-fourths

of distance from base of unguis to basal internal teeth.

Found in southern and mid-western United States.

Discussion

The two forms of E. purpurascens vary considerably in color

and pattern. The southern form may have the fourth abdominal

segment dark except for an anterior transverse pale band
;
the

amount of dark on the remaining segments may be increased or

decreased. The pigment in these patterns gets gradually lighter

as we go northward in the western part of this form's range.

The tw^o forms intergrade rather widely in northern Illinois,

Michigan, and Iowa (and probably elsewhere, but no records

are available), and in these regions the dark coloration on

form B is as pale as the normal pigment on form A.

Form A has a lot of color variation, but never has a distinct

dark pattern, as does form B except in the region of intergrade.

The most common and typical coloration is uniform and pale blue

(more rarely violet or yellow-brown), often wdth scattered white,

round to oval to elliptical areas, usually most concentrated on

the anterior border of the fourth abdominal segment. The actual

pigment is usually in the form of granules whose scattered nature
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is shown most clearly in a rare color form, where the pigment
granules are black and scattered, giving the specimens a gray
color. The general pigment may be darker (some deep blue or

violet), or almost lacking, giving the specimens a very pale cast

of gray, blue or violet.

In addition to these variations, there is considerable variation

in the distribution of the color upon the animals. A common
variation has very dark lines on the posterior borders of the

segments, frequently combined with a pale area on the mid-dorsal

region of the thoracic segments. The darker lines may be clearest

on the thorax, but in many they are clear on all segments. In such
cases the last two abdominal segments, as well as the extreme
lateral parts of the fourth segment, are usually dark, but both
features can occur independently.
The coloration of the head furnishes many interesting varia-

tions, but as far as I can see, they have no correlation with

geography. In the first place, there is usually a patch of very
dark (usually black) pigment between the antennal bases of

the larger specimens. This is most commonly in the form of

a band running directly between the antennal bases and some-
times around and behind them. Commonly, particularly on the

larger forms, there is a posterior short band projecting from
the middle of the transverse dark area. A more universal mark-

ing is the pale V-shaped area which opens forward and ap-

proaches the eyespots about thee-fourths of the distance back
from their anterior margins. Commonly this area has a dark

posterior margin, giving the effect of a dark V, and sometimes the

anterior margin is also darkened. Rarely, only the anterior

margin is darkened. A second common body mark is a dark
mark laterally below the middle of the eyespot; this mark has

many forms, the most typical being a dark line flanked by pale
areas on either side. The dark line is usually slightly thicker

at the center and near both extremities, and in some cases has
been reduced to three dots located at these three points. The
line runs from just below the middle of the eyepatch down to near
the ventral edge of the cheek area. Frequentlj^, especially in the

pale, uniformly colored specimens and in j^oung specimens, the

dark line has disappeared completely, but usually in such cases
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one or both of the flanking pale areas remains to mark its posi-

tion. Rarely a band of darker pigment extends from the pos-

terior pale area to the vertex.

The teeth on the unguis vary somewhat. As pointed out in the

description, the position of the external tooth usually serves to

separate the two forms. There is some variation within each

form, but a true approach is found commonly only in the area of

color intergradation. The labral papillae are more variable

than is usual, each bearing from one to three setae. There is some

variation in the structure of the external differentiated seta of

the labial appendage (see PI. 19, figs. 10, 11), but the normal

situation (found in 80% of the specimens) is for it to exceed

the papilla for one-third to one-fourth of its total length. The

mucro may have the apical tooth longer than the anteapical and

only slightly curved.

Distribution

Entomohryaides piurpurascens form A: Maine: Boothbay

Harbor, Bailey 's Island, Brunswick, Saco, Portland
;
New Hamp-

shire: Pine Mountain, Mount Washington (base) ;
Vermont:

Brattleboro; Massachusetts: many localities; New York: many
localities; Pennsylvania: State College, Bunnel Hill; West Vir-

ginia: Ridgeville; Wisconsin: Hayward ;
Minnesota: Minneap-

olis; Washington: Tampico. Ontario: Mattawa, Iron Bridge,

Arnprior. Recorded in Europe from France,^ living in houses.

Entomohryoides purpurascens form B: Florida: Gainesville,

Monticello; Louisiana: Tallulah, Norco, Ponchatoula, Harahan;
Missouri: Ranken; Texas: Wheeler County, College Station.

Type locality : Brunswick, Maine, Sept. 10.

Entomobrtoides mineola (Folsom)

Plate 20, figs. 1-6

Entomobrya mineola, 1924, Folsom, Amer. Mus. Xovitates, 108:5; 1928,

Folsom, Cornell Univ. A^ic. Exp. Sta. Mem., 101:15; 1934, Bonet,

Eos, 9:170; 1944, Gisin, Verb. Xaturf. Ges. Basel, 55:78; 1951, May-

1 I have examined cotypes of Denis' species (subpurpura^cens) and find no
differences between it and E. purpurascens form A. Since this species has been

recorded only from a house and a sewer (unpublished record), and it frequently
occurs in houses in this area, it probably has been introduced there.
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nard, Collembola New York State :156.

Entomobrya purpurascens, 1951, Wray, Insects of North Carolina, suppl.

2:7, neo Degeeria purpurascens, 1873, Packard.

Color and pattern. Background color yellow, sometimes suf-

fused with blue or brown. Pattern purple to black. Dark as

follows : Mesothorax through abdominal segment three each with

two large irregular mediolateral dark spots, those on the first

abdominal segment small and indistinct, and those on third

segment triangular, with bases against posterior border of

segment. Lateral borders of meso- and metatergites with wide

dark border, wider anteriorly. First abdominal segment with

medioventral spot, second and third segments each with a pair

of ventroposterior elongate spots. Lateral suture bordered with

dark. Fourth abdominal segment with a wide irregular dark

posterior border; projecting anteriorly from this is a pair of

small lateral, longitudinal stripes, reaching halfway to anterior

border of segment and anteriorly expanded and then contracted,

with a small spot just above expansion. Parafurcular lobe with

posteroventral half dark. Fifth segment dark.

A7itennae. Normal in shape. Normal with paired rods slightly

expanded near base. Clothing of antennae normal, with the

longest setae on the second segment less than twice as great in

length as the diameter of that segment.
Head very slightly longer than broad. Labral papillae coni-

cal, unisetaceous. Labial appendage with external differentiated

seta stout, slightly curved, and either barely attaining, or slightly

exceeding, apex of same papilla. Eyespots dark, rectangular,

shorter than usual, ventroanterior eye on either side somewhat

longer than others, which are subequal in size.

Clothing. Body setae as in E. purpurascens.

Legs. Unguis with external tooth one-third of distance from

base to the level of the internal basal teeth. Remainder of unguis

and clothing of legs as in E. purpiirascens.

Furcula and genital plate as in E. purpurascens.

Discussion

This species is extremely close to E. purpurascens. The varia-

tion is such that only three characters are of any use in separating

the two species: the external differentiated seta of the labial
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appendage, the external tooth of the unguis, and the pattern. The
external seta in mineola usually barely attains, or does not quite

attain, the apex of the same papilla, while in purpurascens it usu-

ally exceeds the apex for as much as one-fourth of its total

length. The external tooth of the unguis is always more basal

in mineola than in purpurascens form A, but intergrades in

relative position with the condition found in purpurascens form
B. The pattern is similarly distinct from the northern form
of purpurascetis, but has a possible series of intergrades with
the southern form. The background pigment in mineola is

frequently washed with darker pigment. This darker pigment
can become so dense as to blend in with the pattern, giving very
dark, uniformly colored specimens. Such dark specimens would
be very similar to the darkest forms of E. purpurascens form
B. That such forms do occur is shown by specimens from North
and South Carolina

;
these appeared uniformly darkened in

alcohol, with only anterior segmental borders pale, but upon
clearing, the typical E. mineola pattern showed through the dark

pigment. Thus in both the claw structure and color pattern,
mineola seems to blend in with the southern form of purpurascens
at the southern edge of the former's range. The labial appendage
does not give the same picture, because here, while there is some

overlap in structure, it is geographically random and very rare

in occurrence.

The apparent pattern approach of the two forms may be

secondary, because many species show a tendency for increasing
dark color with decreasing latitude. If E. mineola were a sub-

species of E. purpurascens, we would be confronted with two

subspecies remaining distinct while sympatric, since most of the

range of E. mineola lies within the range of E. purpurascens
form A. There are very few specimens of E. mineola, for al-

though a large number of collections were seen, each (including
the author's) consisted of only a few specimens. Considering all

the above facts, I feel that this form should be maintained as a

separate species until such a time as sufficient data are available,

from statistics or breeding, to prove that such is not the case.

Distribution

Massachusetts: Natick, Dedham, Neponset, Plymouth; Neiv

York: Long Island (Mineola), Ithaca, Macedon, West Point;
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North Carolina: Chapel Hill, Raleigh; South Carolina: George-
town.

Type locality : Mineola, L. 1., New York, July 8, 1923. A. Wolf

Collection.

Entomobryoides dissimilis (Moniez)

Plate 20, figs. 7-13

Entomobrya dis.siniilis, 1894, Moniez, Kev. BioJ. Noid France, 6:207; 1923,

Denis, Ann. Soc. Ent. France, 92:228-23U; 193-4, Bonet, Eos, 9:162.

Entomobrya jnirpurascens, 1944, Gisin, Verh. Naturf. Ges. Basel, 55:72

(ad partlni, nee Degeeria parpiiraseens, 1873, Packard).

Color and pattern. Background color white, pigment brown

to purple. Antennae purple, darker than body, with apical

half of fourth segment pale. Slightly darkened band connects

antennal bases. Head pale dorsoposteriorly, with two pale V-

shaped marks as in purpurascens. Head with numerous oval to

round to elongate pale spots. Body with pigment scattered more

or less uniformly over all imbricate regions. Pigment slightly

denser on posterior margins forming thin dark lines. Numerous

pale spots, mostly oval or elliptical, especially concentrated on

the dorsum of the mesothorax and the anterior margin of the

fourth abdominal segment. Coxae with scattered pigment, femora

darkened irregularly on anterior and posterior sides, tibiae,

medially darkened. Remainder pale.

Antennae. Normal in shape except that fourth segment is

about as thick as third segment. Apical sensory apparatus of

third antennal segment typical. Apical sensory organ of second

antennal segment atypical, with three very small rods of the

internodorsal side
;
these situated in a diagonal row, decreasing

in size outward, with internal one slightly basad of the others ;

largest rod about one-half as long as third segment rod. In addi-

tion to these there are two extremely minute pegs on the externo-

dorsal side. Clothing of antennae normal, except that the first

.segment has a number of medially slightly swollen, stout, ciliate

setae, as well as a few clavate setae similar to, and about one-half

as large as, the type one body setae.

Head. About one and one-tenth times as long as broad.

Labral papillae conical, low, uni- or bisetaceous, with small setae.
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Labial appendage with the external differentiated seta extremely
stout, straight or only slightly curved, tapered from base but
more strikingly so for apical one-third and exceeding the apex
of the same papilla for more than half of the seta's total length.

Eyepatches blue-black, rectangular, somewhat elongate and about
half as wide as the diameter of antennal base. Anterior ventral

eye much larger than others.

Body seen from above elliptical in shape, round in cross-

sectional view, some specimens slightly bilaterally compressed
(possibly artifact).

Clothing of head and body of usual five types of setae. Setae of

type one unusually long and slender, expanded gradually for

basal one-fourth of length, slightly and uniformly curved, or

sharply bent for apical one-eighth to one-twentieth of length,
usualh' slightly expanded at extreme apex. Setae of type four

unusual, eiliate from base, slightly swollen medially, tapering
for apical one-third of length. Setae of type five acuminate,

coarsely unilaterally eiliate for apical one-half to three-fourths

of length.

Legs. Clothing typical, with very finely eiliate setae of

tibiotarsus subequal in diameter to largest coarsely eiliate setae

of same segment. Troehanteral organ typical, with numerous
internal setae, the median three of these being strikingly longer
than remainder and about one-half as long as the apical seta of

the arms. Unguis with basal internal teeth unusuall}' large and

not opposite in position. One basal tooth is unusually much

larger than the other and twice as great as the median internal

tooth, which in turn is about twice as large as the small apical

tooth. Most basal tooth at, or slightly above, level of external

tooth, which is basad of lateral teeth. Lateral teeth about four-

fifths of the way from base of unguis to most basal internal

tooth. Empodial appendage acuminate, eiliate along internal

edge.

Furcula and genital plate. Mucro unusually long, apical tooth

much greater than anteapical, projecting posteriorly for con-

siderable length beyond anteapical, then curved upward sharply

and abruptly. Genital plate of from fourteen to sixteen setae,

basal setae acuminate, slightly curved, distinctly longer than

remaining setae, which are angulate, almost straight, and sub-

equal in size.
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Discussion

This species was originally described from a set of specimens
taken from ant nests in Washington, D. C, by Pergande. Al-

though I have not seen the type specimens of this species, the

complete redeseription and figures published by Denis (1923)

permit a good identification. I have rarely found this species

outside of ant nests, and this distribution plus the peculiar

nature of the unguis and leg structure lead me to the belief that

the species may be synonymous with the European Entomohryo-
ides myrmccophila {Sinclla or Entomohrya, Auct.). This species

has been described as lacking an apical internal tooth on the

unguis and with unciliated empodial appendage ;
no mention has

been made of a peculiarly-shaped mucro. For these reasons I

feel it wise to maintain this species as separated from E. dis-

similis until a comparison is possible.

E. dissimilis is closely related to E. guthriei, but can usually

be distinguished by the expanded basal tooth of the unguis or

the abruptly upcurved apical mucronal tooth. The adult males

can always be distinguished on a basis of the genital plates.

The color may be blue (common in young specimens), gray,

purple, or, (as described) brown. There is never any distinct

pattern on the body, although the dorsum of the second segment

occasionally has a distinct pale median area. The unguis varies

greatly, especially in the size and positions of the basal teeth,

every condition being present between specimens with the basal

teeth greatly unequal in size and one positioned far above the

other, to specimens with the teeth of equivalent size and opposite
in position. The mucro varies slightly, tending to lose the

angulate upbending of the apical tooth in smaller specimens. The
external differentiated seta of the labial appendage can exceed

the apex of the same papilla for as much as four-fifths of its

length, always for at least one-half of its length, and can be dis-

tinguished readily from E. purpurascens on the basis of this

character alone. The genital plate of the male is very similar to

that found on E. purpurascens, differing only in having the

lateral and apical setae slightly straighter.
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Distribution

Washington, D. C. (in nests of Aphaeiwgaster fulva and Cre-

vwtogaster lineolaia) ;
West Virginia: Rido:eville (in ant nest—

species unidentified); Virginia: Hiorhtown (under bark);

Pennsylvania: Cooperstown (in nest of Formica sp.), Bunnel
Hill (in ant nest— species unidentified); Massachusetts: Med-
ford (in nest of Tetranwrium caespitum).

Type locality : Washington, D. C. Pergande Collection.

Entomobryoides guthriei (Mills)

Plate 21, figs. 1-13

Entomobrya guthriei, 1931, Mills, Amer. Mus. Novitates, 464: 4, 5; 1934,

Bonet, Eos, 9:165; 1944, Gisin, Verb. Naturf. Ges. Basel, 55:75.

Color and pattern. Background color white or pale yellow,
with pigment of black to blue color, scattered in fine granules
over body surface, leaving numerous small, pale, oval to round
areas. Antennae slightly darker than body, interantennal band
somewhat darker than rest of body. Pale double V-shaped mark

present on head, as in E. dissimilis.

Antennae. Typical, fourth segment elongate, about as thick

as third segment. Apical organ of third segment typical. Second

antennal segment apical sensory organ of three internodorsal

rods, and two externodorsal pegs. Clothing of antennae normal,
first segment with many setae similar to, but smaller than, the

type one body setae. Second segment with several unusually

short, stout, acuminate setae, tapered for apical half of length.

Head. About one and one-fifth times as long as broad. Labral

papillae basally hemispherical, apically conical, uni- or biseta-

ceous, with small unclear setae. Labial appendage typical,

external differentiated seta stout, curved, and exceeding apex
of same papilla for from one-third to one-half of length. Eye-

spots small, black, elongate, about as wide as base of antenna.

Eyes small in size, scattered, anterior pair on either side slightly

larger than others.

Clothing of head and body of the usual five kinds of setae.

Setae of type one are long, slender, sharply expanded just above

point of insertion. Setae of type four ciliate for all but basal one-

tenth to one-eighth of length and tapered for apical half. Setae
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of type five uniformlj^ tapered and coarsely, mostly unilaterally,
ciliate for apical one-half to two-thirds.

Legs. Clothing typical, with the finely ciliate
' ' smooth ' '

setae

on the internal surface of the tibiotarsus distinctly thicker than
the coarsely ciliate setae of same segment. Trochanteral organ
with many internal setae, most of them less than one-third as long
as apical seta of arms. Unguis tapered from base, with typical
number of teeth, unusual in that the median internal tooth is

often strikingly larger than the others. The unguis has the

apical internal tooth much smaller than the basal internals. Em-
podial appendage acuminate, ciliate along internal edge.
Furcula and genital plate. Mucro with apical tooth usually

somewhat longer than anteapical. Genital plate with all setae

straight or slightly bent. Basal setae, or basal and parabasal
setae, maj^ be much thicker than remainder.

Variation

Unlike most Entomobryini, much of the variation in this

species is geographic. It is not congruent for the different

characteristics concerned and therefore does not readily lend it-

self to subspecific interpretation.
Color : from a blue to gray to almost white. The gray forms

largely limited to the northern and central Rockies (Montana,
Wyoming and Colorado), and darkest blue forms are found in

the eastern extensions of the range. Pacific coast specimens tend
to be paler (palest forms here), although occasional dark forms
are also found.

Genital Plate : Here the differences are more discrete and in

fact follow a clear-cut subspecific distribution. There are three
forms: (1) with two thickened basal setae on each side, (2) with
one such, and (3) without thickened setae (PI. 21, figs. 1, 2 and
3 respectively). Type (1) occurs only in the Pacific Northwest
and adjacent western areas — i.e., Oregon, Washington, British

Columbia, northern Idaho and northwestern Montana. Type (2)
is the most widespread, covering most of the western mountain
states and California, at least as far north as San Francisco. The
third form has only been taken from a few areas in Colorado,
and one in Louisiana. Where forms (1) and (2) meet in Montana
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extensive integradation occurs, but no collections have as yet
been seen from areas where form (3) meets other forms.

Mucro : The variation of this or<;an is considerably more com-

plex. In the first place the apical tootli is largest (in comparison
to anteapical) in forms from the eastern central part of the

species range (Colorado), and going southwest and northwest

from this there is a striking but irregular reduction in the

tooth until in southern California and British Columbia forms

frequently occur which have the teeth subequal in size. Super-

imposed upon this is a considerable change in the degree of

upturning of the apical tooth, with the forms from the northeast-

ern part of the range tending to have apical teeth more strikingly

upturned than the other areas. All of the above mentioned

phenomena represent tendencies only, and a few members of

any of the described variations ma}' be found in almost any

region.

Unguis : This represents the most complex picture of all, be-

cause here there are two sets of apparently independent vari-

ables. The first of these is the internal teeth, which may be

normal in size or have the median tooth variously elongate (see

PL 21, figs. 4-7). In addition to this the external tooth may
vary in position from basad of the level of the basal internal to

well distad of the same. The occurrence of normal internals

(PI. 21, fig. 7) is apparently at random and rare. The largest

median teeth occur in the northeastern part of the animal's

range, but long teeth occur occasionally elsewhere. The external

tooth level varies in all parts of the range but in the northwestern

region the distal condition is almost exclusive, while in California

the basal condition is very frequent. In all other regions both

conditions occur with the distal being more common.

Labium : The external differentiated seta of this organ varies

from having its tip as in E. purpurascens barely exceeding the

apex of the same papilla, to conditions where it exceeds this for

more than half of its entire length. The former condition is

dominant and extreme only in southern California. Intermediate

stages (PI. 21, fig. 13) occur in most of the species range and

the opposite extreme (PI. 21, fig. 12) is most common in the

extreme northwestern part of the range.
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In addition to these geographical variations, the species has

the normal growth variations in ratio and structure of the

trochanteral organ, etc. The shape of the eyepatch also varies

a great deal, but apparently at random within a given popula-
tion.

The species was first described from a termite nest in Cali-

fornia, but has not since been taken with termites, although it is

occasionally found in ant nests. This wide-ranging western

species replaces E. piirpurascens, but does not intergrade with

this species in Washington or Louisiana where both species

occur commonly.

Distribution

Alberta: Banff; Arizona: Mount Graham; British Cohimhia:

Chase; California: Gasquet, Berkeley, San Francisco, Los An-

geles, San Luis Obispo, Santa Monica Mts., Westwood; Colorado:

Monarch Pass, Cochetopa, Ward; Idaho: Moscow; Louisiana:

Clarence; Montana: Philipsburg, Butte, Riceville, Harlowtown,

Babb, Essex, West Yellowstone; Oregon: Corvallis; South Da-

kota: Deadwood, Wall, Rapid City, 40 mi. W. Rapid City; Utah:

Bear River, Uinta Mountains, Butterfly Lake; Washington:

Puyallup, Winton
; Wyoming : Snowy Range Pass, Jackson

Hole.

Type locality : Berkeley, California, from captive termite nest.

CALX new genuso^

Genotype: Entomobrya (Drepanura) sabulicola, 1931, Mills, Amer. Mus.

Novitates, 464:7-9.

General body form as in Entomobrya. Antenna with distal

bulb double for whole length and distinctly subapical in position.

Second and third antennal segments with a single line of small

pegs, oval in shape and two to three times as long as broad.

Labral papillae with outer pair low, rounded and nonsetaceous.

Labial appendages lacking any clearly differentiated seta.

Clothing of body and legs as in Entomobrya. Trochanteral

organ lacking a ventral arm and with the posterior arm irregular

in form.
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Unguis with basal internal teeth three-fourths of distance

from base to apex of claw. Internal edge of claw and of empodial
appendage, finely ciliate.

Furcula with deep crenulations ending abruptly. Mucro with-

out basal spine or anteapical tooth. Male genital plate with

fourteen short, acuminate setae, subequal and similar.

Discussion

This genus is so strikingly distinct from all other Entomobry-
ini as to be of doubtful relationship. Many of the peculiar
characteristics (e.g., simple male genital plate) indicate a primi-
tive condition, and it is possible that the genus is the closest

existing form to the ancestral Entomobryini. There are no

clearly related forms, but the E. hicolor group of the genus

Entotnobrya, the genus Drepanura, and the genus Mesentotoma
all have some peculiar structures in common with this group.

There is one Nearctie species
— Calx sahulicola.

Calx sabulicola (Mills)

Plate 22, figs. 1-13
-'to'-

Eniomobrya {Brepanura) sahulicola, 1931, Mills, Amer. Mus. Novitates,

464:7-9; 1934, Bonet, Eos, 9:157; 1944, Gisin, Verh. Naturf. Ges.

Basel, 55:71.

Color and pattern. Background gray to dull yellow. Pigment
dark blue or purple as follows : antennae moderately and uni-

formly dark, bases and connecting band blue black. An irregular
baud below eyepatches to posterior margin, continued forward as

an irregular series of dots. Prothoracic leg bases and lateral

edges of meso- and metatergites darkened. Metathorax with an

irregular pair of mid-dorsal dark spots. First abdominal seg-

ment with lateral specks, and area above ventral tube darkened.

Second and third segments each with large spot near anterior

borders below lateral suture, and each has a mid-dorsally broken

irregular median transverse band. Fourth segment with a

posterior transverse band along the posterior margin of the

segment, and a pair of spots below this projecting forward.

Fifth segment with a posterior transverse band. Coxae of legs

with pigmented blotches, remainder slightly darkened.
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Antemiae. Basal three anteunal segments subcylindrical in

shape and subequal in diameter, third segment slightly expanded

apically. Apical bulb double, distinctly subapical. Apical sense

organ of third segment of two small rods, less than half as thick

as neighboring large ciliate setae, in deep individual fossae

located in a large shallow depression. Second and third segments

with a single line of oval pegs along ventrointernal margin, about

as thick as neighboring ciliate setae, and three times as long as

broad.

Head. Oval, about one and one-half times as long as broad.

Outer labral papillae low, rounded and unsetaceous. Labial

appendages lacking any clearly differentiated external seta.

Clothing. Normal five types of setae present. Type one very

broad, sharply expanded basally, slightly so at apex. Setae of

type five acuminate for apical two-thirds of length, slightly

expanded medially. Coarsely multilaterally ciliate for apical one-

half to two-thirds of length.

Legs. Trochanteral organ irregular, with a few scattered large

setae. Basal internal teeth of unguis three-fourths of distance

from base to apex, and internal edge of unguis ciliate to this

point. Empodial appendage acuminate, ciliate along internal

edge.

Furcula and genital plate. Furcula with extremely deep dental

crenulations ending abruptly. Mucro with tooth heavy and

short. Genital plate of male with fourteen short setae of similar

shape. All are acuminate.

Discussion

The pattern shows great variation, but this is apparently of

a population rather than a geographic nature. The types are

difficult to describe (see figures), but in general there is a wide

variety of irregular lighter or darker spots, which rarely have

any degree of regularity.

This species is of great ecological interest in that it occurs in

the driest habitats of any known Entomobryini, having been

taken in the middle of desert regions in spots of very slight

moisture. An investigation of the water requirements of the

species might be most rewarding.
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Distribution

Texas: College Station, Waco; Arizona: Benson, Globe; Col-

orado: Campo; Wyoming: Sandy Hat; Oregoyi: "Southern Ore-

gon."

Type locality : Bryan, Texas, November 1930.

Genus MESENTOTOMA Salmon

Entomohrya, 1913, Bacon, Journ. Ent. Zool. Claiemont, Calif., 5:202-204.

Mesentotoma, 1942, Salmon, Eec. Domin. Mus., Wellington, l(l):55-60.

Genotype: Mesentotoma exalga, 1942, Salmon, loc. cit.

General body facies as in Eniomohrya.
Antennae with apical retractile bulb, fourth (and sometimes

third) antennal segments with definite signs of subsegmentation
or ringing. All setae of third and fourth seg-ments shorter than
diameter of segment. First and second antennal segments with

long clavate setae, similar to, but shorter than, those of the body.

Large clavate setae of body comparatively greatly expanded
apically, unilaterally produced to a narrow acuminate tip.

Unguis Mdthout external teeth, with a pair of small to large
lateral teeth, a pair of large basal internal teeth, and with or

without a small median single internal tooth. Empodial appen-

dage strikingly and uniformly expanded for basal half, acuminate
for distal half, with internal face strongly concave.

Mucro lacking basal spine, bidentate, with apical tooth strik-

ingly longer than anteapical. Habitat littoral.

Discussion

Many of the peculiar characteristics of this genus are modifica-

tions for littoral life. For example, in the case of the form of the

empodial appendages and ungues, for we find almost exact

duplicates of this condition in the littoral genera Actaletes and
Archisotoma. In the case of the other peculiar common struc-

tures, i.e., clavate hairs, lack of basal mucronal spine, shape of

mucro, lack of antennal bulb, general body facies, and long type
one setae on first and second antennal segments, the resemblance

appears to indicate true relatedness.

There is one Nearctic species, M. laguna (Bacon).
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Mesentotoma laguna (Bacon)

Plate 23, figs. 8-12

Entomohrya laguna, 1913, Bacon, Jouni. Ent. Zool. Claremout, Calif.,

5:202-204; 1934, Bonet, Eos, 9:157; 1942, Essig, College Entomology

:83; 1944, Gisin, Veili. Naturf. Ges. Basel, 55:71.

Color and pattern. Pigment gray-brown to gray-blue except

for appendages which are always bine. Pigment generally dis-

tributed over body except for mid-region of venter. Many small

pale spots scattered over body. Head with a double V-shaped

pale mark running from the posterior corner of each eye to

the mid-posterior head region. Irregular pale areas occur on

the dorsum of the fourth segment and all intersegmental mem-
branes are pale.

Antenyiae. Apex of fourth segment with four or five tiat knobs.

Largest setae of antennae similar to but shorter than type one

setae of body. Second antennal segment with a distinct sub-

segment, or a partial suture.

Head. Labial appendage with external differentiated seta

slightly expanded subapically.

Clothing. Setae of type one unusually long (longest longer

than antennae). Setae of type two few, situated only on ventral

and lateral regions of abdomen. Setae of type four slightly

expanded apically.

Discussion

Only a few specimens have been examined. The most striking

variation concerns the color. The subsegment of the second

antennal segment may be indistinct or incomplete. The knobs

on the apex of the antennae may be very small or indistinct.

Bacon illustrates an external tooth on the empodial appendage,
but this was not visible on any specimen I examined.

Distribution

California: Palos Verdes (under submerged rocks), Laguna
Beach (lower tide zone, under rocks).

Type locality: Laguna Beach, California, under stones, July-

August, 1912, Bacon Collection.
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Genus HOMIDIA Borner

Homidia, 1909, Borner, Sitz. Ges. Naturf. Freunde, (2):101-103.

Genotype: Homidia sauteri, 1909, Borner, loc. cit.

Similar to Entomohrya in facies, ratios of body, and structure

of the setae. Heaviest setae are more strongly clavate than is

typical for that genus. Antennae usually (always?) with two

small, closely packed apical bulbs on each fourth antennal seg-

ment, located in a single deep apical pit. Subapically on the

dorsum of the fourth antennal segment there are usually

(always?) several thick, elliptical, thin-walled, short setae, much
thicker than other setae on the segment, in addition to typical

smooth ciliate setae found in Entomohrya.
The unguis and empodial appendage have normal lamellae and

teeth, except that the apical inner tooth is lacking (or so minute

as to be invisible with normal microscopic procedure). The

furcula is much as in Eniomohrya, except for a number of dental

spines along the basal portion of the dorsointernal edge of dens.

These vary somewhat in shape, but are usually considerably

thicker and shorter than the normal setae of furcula, and are

finely striate. The mucro has the subapical tooth considerably

larger than the apical one, which is directed forward (rarely

slightly upcurved at apex). The uncrenulated portion of the

dens is always subequal in length to, or shorter than, the mucro.

Discussion

This genus appears to be very well delimited. From the de-

scriptions and figures available, it appears to be quite homogene-
ous. Those characters in the diagnosis above, which are given

as "usually (always?)," are present in the species examined,

but it is not known whether or not they are present in the

other species. The genus is related to the Entomohrya hicolor

group of the genus Entomohrya, but also appears to be somewhat

distantly connected wdth the subfamily Paronellinae.

Only one species is known so far from the Nearctic, and that is

Homidia sauteri.
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HoMiDiA SAUTERi Borner

Plate 23, figs. 1-7

Homidia sauteri, 1909, Borner, Sitz. Ges. naturf. Freunde, (2):101-103.

Entomohrya (Romidia) sauteri, 1934, Bonet, Eos, S:!;!.'); 1944, Gisin, Vcrli.

Xaturf. Ges. Basel, 55:71.

Color and pattern. Background color orangish yellow. Pig-

ment blue-black to purple-brown as follows : apical one-third

and external line on third segment and all of remaining antennal

segments dark. Thin black line around antennal bases and

wide dark band connecting bases and running back over anterior

half of area between eyepatches. Slight irregular darkening
ventral of eyepatches. Anterior margin of mesothorax and anter-

ior halves of leg bases irregularly darkened. Metathorax with ir-

regular scattered pale spots. Second abdominal segment with

mediolateral dark spot on either side, ventrally washed with

blue. Most of third segment dark. Fourth segment with two

narrow broken transverse bands of dark, one at midsegment. A
second, at posterior margin, is continued on parafurcular lobes

where it is slightly expanded. Fifth segment dark except for

two medioanterior semicircular, pale spots. Sixth segment
dark. Metathoracic femora each with a lateral external dark

stripe for apical half of length, expanded apically. Mesothoracic

femora with apices internally black. Remainder pale.

Antennae. Segments cylindrical, subequal. Apical organ of

third segment of two large elliptical rods, definitely thicker than

neighboring ciliated setae, about seven times as long as w'ide,

situated in individual shallow folds, with a small peg beside each.

Apical organ of second segment of three pegs, largest twice the

size of third segment.
Head. Seen from above elliptical, one and two-fifths as long

as broad. Labral papillae blunt, rounded, lacking setae. Labial

appendages with external differentiated seta small, three-fourths

as wide as longest normal seta of same papilla, smoothly tapered,

and only attaining two-thirds of distance from base of seta to

apex of same papilla.

Body. Seen from above elliptical, not compressed.

Clothmg. Typical five types of setae. Type one long, abruptly
and greatly expanded at apex, and strikingly bent. Setae of type
five slender, multilaterallv ciliate for four-fifths of length.
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Legs. Tibiotarsus internally with four to six very large ciliate

setae, swollen just above point of insertion and then gradually

tapered toward apex, more than three times as thick as remaining
setae. Troehanteral organ atypical, with a dorsal triangular

group of setae, mixed short and long, separated from a ventral

row of very long setae by a double row of short stout setae. Un-

guis with external side strikingly curved. All teeth large and

subequal. Empodial appendage normal, acuminate, that of

prothoracie legs smaller in comparison to corresponding unguis
than those of meso- and metathoracic legs.

Furcula and genital plate. Dental spines thirty-tw^o, the basal

two on either side thinner and longer than remainder. Genital

plate not seen.

Discussion

On some of the specimens the median transverse band on the

fourth segment is reduced to a series of spots, and on others

the basal portions of antennal segments two and three are pale.

The number of setae on the troehanteral organ decreases in the

smaller specimens. On a few specimens the apical bulbs on the

fourth antennal segment have apical indentations. The external

differentiated setae of the labial appendages may be as long as

three-fourths of the distance from the base of the seta to the

apex of the same papilla. The number of the dental spines

varies most strikingly, the smallest number 18 (specimen length

1.6 mm.), the largest 53 (specimen length 2.7 mm.).
Borner's short description is insufficient, but Denis' redescrip-

tion under the variety sinensis (1929) is so complete that I feel

certain of a very close relationship between the Nearctic speci-

mens here described and the Oriental species. It is entirely pos-

sible that this has been introduced into North America, l)ut the

localities of collection lend no support to such a thesis.

Distribution

Louisiana: Harahan, Norco.

Type locality : Yokohama, Japan, 1909.
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Plate 1

All ligures of organs iniportaiit for the identification of members of

tlie genus Entomohrya.

1. Typical left labial appendage, seen from below.

2. Typical habitus showing location of parafurcular lobe, lateral

suture, and male genital plate. Lines indicate method of limitation

for segmental measurements.

3. Labral papillae of type seen in nivalis group.

4. Typical empodial appendage, semi-diagrammatic.

•1. Typical unguis, semi-diagrammatic.

6. Head, ventral view, showing location of labral and labial papillae.

7. Typical trochanteral organ showing location of different types of

setae referred to in text.
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Plate 2

All figures of Entomobrya nivalis (Linne).

1. Habitus, x 48

2-8. Patterns on specimens taken from one locality on one date, x 38

(approx.)-

St, 10. Specimens from same locality taken on different dates, x 38

(approx.).

11. Male genital plate, ventral view, x 445.

12. Right labial appendage, seen from below, x 1010.

13. Right hind unguis and empodial appendages, x 1120.

14-16. Left mucrones, lateral view, x 1150.

17. Body setae, type five, x 1000 (approx.).

18. Labral papillae, seen from below, x 1000 (approx.).
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Plate 3

All figures of Entomohrya atrocmcta Sehott.

1. Habitus, X 80.

2-5. Patterns on specimens from California, x 45 (approx.).

fi. Right half of male genital plate, ventral view, x 800 (approx.).

7. Left hind unguis on different specimen, turned to show both basal

internal teeth, x 1000 (approx.).

8. Left hind unguis and enipodial appendage, x 1000 (approx.).

9. Left trochanteral organ, x 1000 (approx.).

10. Variation in nnuronal shape (all specimens from Calif.), x 1000

(approx.).

11. Body setae, type five, x 1580.

12. Labral papillae, seen from below, x 1240.
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Plate 4

All figiiri's of Entomohrya griseoolivata (Packard).

1. Habitus (part of legs and furcula omitted), x 40.

2-5. Pattern on dorsum of heads of specimens from one locality.

6. Eight half of male genital plate, ventral view, x 1200.

7. Three pairs of basal setae of above organ, showing variation, x 1200.

8-12. Ends of right dentes and mucrones, x 1500 (approx.).

13. Left hind unguis and empodial appendage, x 1340.

14. Left trochanteral organ, x 1000 (approx.).

15. Labral papillae, seen from below, x 1280.
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Plate 5

All figures of Eniomohrya unostrigata (Stach).

1. Habitus, x 60.

2-5. Pattern variation, all specimens from one locality x 2.5 (approx.).

6. Right half of male genital plate, lateral view, x 940.

7. Left hind unguis and empodial appendage, x 1540.

8, 9. Left mucrones, x 1300.

10. Heavy seta from internal surface of tibiotarsus, x 1540.

11. External papilla of left labial appendage, x 1000 (approx.).

12. Eight trochanteral organ, X 800 (approx.).

13. Labral papilla, seen from below, x 1300.
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Plate 6

All figures of Entomohrya assuta Folsoni.

1. Habitus, x 47.

2. Pattern on specimen from Massachusetts, x 35 (approx.).

3. Pattern on specimen from Iowa x 35 (approx.)-

4. Pattern on specimen from New York, x 35 (approx.).

5. Pattern on specimen from Utah, x 35 (approx.).

6. Pattern on specimen from Massachusetts, x 35 (approx.).

7. Left hind unguis and empodial appendage, x 1500.

8. Male genital plate, seen from front and slightly below, x 1000

(approx.).

9. Eight muero, x 1300.

10. Labral papillae, seen from below, x 1000 (approx.).

11, 12. Patterns on specimens from Louisiana, x 35 (approx.).

13. Male genital plate, ventral view (anterior papillae and setae fore-

shortened), X 1000 (approx.).
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Plate 7

All figures of Bntohiobvija conrparata Folsoni.

1. Habitus Taiga pattern, x 60.

2. Pattern on specimen from Colorado, x 30 (approx.).

3. Pattern on specimen from Idaho, x 30 (approx.).

4. Pattern on specimen from New Hampshire, x 30 (approx.).

5-7. Intermediates between taiga form and tundra form from Grinnell

Glacier, Montana, x 30 (approx.).

8. Pattern on specimen from Colorado, x 30 (approx.).

9. Right hind unguis and empodial appendages, x 1400.

10. Same, from small specimen, x 1400.

11. Tip of right fourth antennal segment, x i)3.").

1)1. Body seta, type one, x 4(50.

13. Body seta, type five, (a) x 460, (b) x 1400.

14. Another seta of type five, x 1400.

15. Male genital plate, ventral view, x 860.

16. Left mucrones, (a) x 650, (b) and (c) x 1300.

17. External papilla of right labial appendage, x 1000 (approx.).

18. Laliral papillae, x 1000 (approx.).
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Plate 8

All figures of Entomoirya clitellaria Guthrie.

1. Habitus, x 45.

2. Pattern variation, specimen from Massachusetts, x 40 (approx.).

3. Pattern variation, specimen from Iowa, x 40 (approx.).

4. Pattern variation, specimen from New York, x 40 (approx.).

5. Pattern variation, specimen from Ontario, x 40 (approx.).

6. Pattern variation, specimen from New York, x 40 (approx.).

7-8. Left hind unguis and empodial appendages, x 1250.

9. Male genital plate, ventral view, x 780.

10. End of left dens and left mucro, x 1000.

11. Apical organ of third antennal segment, x 1200.

12. External papilla of right labial appendage, x 1000 (approx.).

13. Body setae, type live, x 1500 (approx.).

14. Labral papillae, seen from below, x 1200.
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Plate 9

Figures 1-8 of Entomobrya Tcincaidi Folsom.

1. Male genital plate, ventral view, x 970.

2. Body setae, type five, (a) normal, (b) slightly twisted, x 1000.

3. Similar seta, seen from different angle, x 1000.

4. Differently shaped seta of type five, x 1000.

5. Body seta, type two, x 900.

6. Hind unguis and empodial appendage, x 1200.

7, 8. Left muerones, x 150.

Figures 9-16 of Entomol)rya troglodytes n. sp.

9. Eight half of male genital plate, ventral view, x 1000.

10. Left hind unguis and empodial appendage, x 1280.

11, 12. Left muerones, x 1280.

13. Labral papillae, seen from below, x 1000 (approx.).

14. External papilla, right labial appendage, x 1350.

15. Apical sensory organ of left third antennal segment, x 1500

(approx.).

16. Same, of second antennal segment, x 1500 (approx.).
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Plate 10

All figures of Entomo'brya triangularis Schott.

1. Habitus, x 46.

2-8. Pattern variations, same locality, same date, x .30 (approx.).

9. Hind unguis and empodial appendage, x 1480.

10. Hind empodial appendage, x 1480.

11. Hind empodial appendage and unguis of small specimen, x 1400.

12. Bight mncrones of three specimens, x 1480.

13. External papilla of right laliial appendage, x 1000 (approx.).

14. Right half of male genital plate, ventral view, x 6.30.

If). Left half of another male genital plate, lateral view, x 630.

16. Right trochanteral organ, setae omitted {a is apical seta), x 720.

17. Labral papillae seen from below, x 940.
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Plate 11

Figures 1-7 of Entomobrya ligata Folsom.

1. Habitus, x 47.

2. Male genital plate, lateral view, x 1000.

3. Hind unguis and empodial appendage, small speciiueu, x 1520.

4. Hind unguis and empodial appendage, larger specimen, x 1-^20.

5. Left mucro, x 1300.

6. Left mucro, x 1300.

7. Apex of body seta, type one, x 1680.

Figures 8-16 of Entomohrya washingtonia Mills.

8. Dorsal view, pattern of specimen from Vancouver Island, x 55.

9. Same, specimen from Yakima, Washington, x 45.

10. Same, another specimen from Yakima, Washington, x 45.

11. Left half, male genital plate, side view, x 700.

12. Left hind unguis and empodial appendage, x 1420.

13. External papilla, right labial appendage, x 850.

14-16. Eight mucro, x 1250.
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Plate 12

All figures of Entomohri/a cdnftisa n. tip.

1. Habitus (apical three antennal segments omitted), x 8(i.

2. Variation in head pattern, specimen from Idaho, x 80 (approx.).
3. Same, specimen from Colorado, x 80 (approxJ.

i. Same, specimen from Montana, X 80 (approx. ).

5. Same, specimen from Montana, x 80 (approx.).

6. Hind unguis and empodial appendage, x 1250.

7-10. Ends of right dentes and nuicrones, x 12ri0.

11. Labral papillae, seen from below, x 500 (appiox.).
12. Male genital plate, ventral view, x 780.

13. Left troehanteral organ, x 1200.

14. Same, of another sjiecimen, x 1200.



PLATE 12



Plate 13

All figures of Entomoirya suzannae Schott.

1. Habitus (type specimen), x 30.

2. Hind unguis and empodial appendage, x 1520.

3. Apices of setae of type one, x 1000 (approx.).

4. Right trochanteral organ, x 600.

5. Male genital plate seen from right side and slightly below, x 1000

(approx.).

6. Male genital plate of another specimen, side view (some setae

omitted).

7. External setae of laljial appendage, x 1000 (approx.).

8. Tip of fourth antenna! segment, x 1000.

9-12. Variations in pattern in specimens from Santa Barbara mountains.
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Plate li

Figures 1-8 of Entomobrya hicolor Guthrie.

1. Habitus, x 29.

2. Hind unguis and empodial appendage, x 1200.

3. Left half of male genital plate, ventral view (seen through covering

integumentary flap), x 800 (approx.).

4. Body setae, type five, x 1200.

.). Apices of body setae, type one, x 1200.

(5. Apex of fourtli antennal segment, x (i.")0.

7. Right niucro, x 1200.

8. Right mucro, x 1200.

Figures 9-1(5 of Entomobrya f/i.iini u. sji.

9. Habitus, x 4.5.

10. Hind unguis and empodial appendage, x 1350.

11. Hind unguis, another specimen, x 1350.

12. Pattern of dark specimen from All)erta, Canada, x 258.

13. Right half of male genital plate, ventral view (some setae omitted,

similar to heavy setae shown), x 740.

14. Apex of fourth antennal segment, x 580.

15. Right mucro, X 1200 (approx.).

16. Labral papillae, seen from below, x 1000 (approx.).
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Plate 15

Figures 1-9 of Entomobrya nigriceps Mills.

1. Habitus, x 38.

2-4. Body patterns, specimens from Texas, X 25 (ajjprox. ).

5. Left half, male genital plate, ventral view, x 800 (approx.) .

6. Eight mucro (basal spine broken), x 1000 (approx.).

7. Hind unguis and empodial appendage, x 1000 (approx.).

8. Labral papillae, seen from below, x 1000 (approx.).

9. External papilla of right labial appendage, x 1000 (approx.).

Figures 10-15 of Entomnhrya quadrilineaia Bueker.

10. Habitus, x 42.

11. External papilla of right labial appendage, x 1000 (approx.).

12. Eight half of male genital plate, x 750.

13. Pattern, specimen from Illinois, x 25 (approx.).

14. Pattern, specimen from Tennessee, x 25 (approx.;.

15. Pattern, specimen from Illinois, x 25 (approx.).
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Plate 16

Figiues 1-4 of Entomobrya quadrilineata Bueker.

1. End of left dens and mucro, x 1000 (approx.).

2. Left mucro, X 1000 (approx.).

3. Hind unguis and enipodial appendage, x 1000 (approx.).

4. Body seta of type one (median portion omitted), x 1280.

Figures 5-16 of Entomoirya decemfasciata (Packard).

•1. Habitus, x 45.

6. Tip of fourth antennal segment, x 750.

7-9. Patterns, specimens from Texas, X 25 (approx.).
10. Body setae, type one, (a) apex, x 1200; (b) whole seta (ciliations

omitted basally), x 750.

11. Male genital plate, seen from front, x 620.

12. Hind unguis and empodial appendage, X 1000 (approx.).

13. Hind unguis, another specimen, X 1000 (approx.).

14. End of left dens and mucro, x 1000 (approx.).
15. External papilla of left labial appendage, x 1200.

16. Labral papillae, seen from below, x 800.
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Plate 17

Figures 1-7 of Entomobrya sinelloides n. sp.

1. Habitus, type specimen, x 47.

2. Dorsal view of pattern, specimen from Sioux Falls, South Dakota,
X 40.

3. Eight half of male genital plate, side view, x 700.

3a, 3b. Different male genital plates, x 700.

4. Hind unguis and empodial appendage, x 1500 (approx.).

.1. Eight muero, x 1500 (approx.).

6. External papilla of right labial appendage, x 780.

7. Tip of fourth antennal segment, x 580.

Figures 8-12 of Drepanura perpidchra (Packard).

8. Habitus (part of antennae and legs omitted), x 70.

9. Hind unguis and empodial appendage, x 740.

10. Tip of fourth antennal segment, x 740.

11. Eight mucro, x 1000 (approx.).

12. Labral papillae, seen from below, x 840.
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Plate 18

Figures 1-10 of Drepanura rulifomica Sehott.

1. Habitus of tyi)ical specimen from California, x 40.

2. Male genital plate, side view, x 1000 (approx.)-

3. Single seta of genital plate in profile, x 100 (approx.).

4. External setae of labial appendage, x 1000 (approx.).

5. Habitus, after Sehott, x 40.

6. Habitus, specimen from Washington, x 38.

7. Hind unguis and empodial appendage, x 1620.

8. Tip of fourth antennal segment, x 780.

9. External papilla of another labial appendage, x 1000 (approx.).

10. End of right dens and mucro, x 840.

Figures 11-15 of Entomohrya arnaudi Wray.
11. Labral papillae, x 1000 (approx.).

12. Apical and lateral !<elae, male genital plate, x 1000 (approx.).

13. Apical bulb, fourth antennal segment, x 1000 (approx.).

14. Mucro, x 1000 (approx.).

15. External differentiated seta, labial appendage, x 1000 (approx.).
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Plate 19

All figures of Entomohryoides purpurascens (Packard).

1. Habitus, northern form, x 65.

2. Male genital plate, side view showing internal integuiuentnry struc-

tures and the genital pore, x 1000 (approx.).

3. Pattern, specimen from Massachusetts, X 35 (approx.).

4. Pattern, specimen from Iowa, x 35 (approx.).

5. Pattern, specimen from Illinois, x 35 (approx.).

6. Pattern, specimen from Louisiana, x 35 (approx.).

7. Hind unguis and empodial appendage, specimen from Massachu-

setts, X 750.

8. Same on specimen from Illinois, x 750.

9. Same on specimen from Florida, x 750.

10, 11. The two extremes of the condition of the external differentiated

seta of the labial appendage, x 1000 (approx.).

12, 13. Right mucrones, x 1280.

14. Labral papillae seen from below, x 1000 (approx.).

15. Right trochanteral organ, x 750.
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Plate 20

Figures l-C of Entomobryoides mineola (Folsomj.

1. Habitus, x 52.

2. Hind unguis and empodial appendage, x 1720.

3. Hind unguis of small specimen, x 1720.

i. Normal condition of external labial papilla, x 1200.

5. Unusual extreme of labial papilla, x 1200.

6. Right nuKTO, x 1000 (approx.).

Figures 7-13 of Entomoiryoides dissimilis (Moniez).

7. Hind unguis and empodial appendage of large specimen, x 1700

8. Same of normal size specimen, x 1700.

9, 10. Two extremes of external seta of labial appendage, x 120U.

11. Right nuicro, unusual specimen, x 1200.

12, 13. ^luerones of normal specimens, x 1200.
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Plate 21

All figures of Entomohryoides gidhriei (Mills).

1. Male genital plate of specimen from Oregon, seen from the side

and slightlj' above, x 780.

2. Same of a specimen from South Dakota, x 780.

3. Same of a specimen from Colorado, x 780.

4. Specimen from British Columbia, unguis and empodial appendage,

X 1500 (approx.).

5. Same of another specimen of same series, x 1500.

6. Same of a specimen from South Dakota, x 1500.

7. Same of a specimen from Colorado, x 1500.

8-10. Mucrones from different localities, x 800 (approx.)

11. Typical labial appendage, x 800.

12, 13. Extreme conditions of the labial appendage, x 1000.
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Plate 22

All figures of Calx sabuUeola Mills.

1. Habitus, x 40.

2. Pattern variation, specimen from Arizona, x 35 (approx.).

3, 4. Pattern variation, specimens from Wyoming, x 35 (approx.).

5. Pattern variation, specimen from Colorado, x 35 (approx.).

6. Pattern variation, specimen from Texas, x 35 (approx.).

7. Male genital plate, seen from side and slightly below, x 1000

(approx.).

8. Eight trochanteral organ, x 940.

9. Hind unguis and empodial appendage, x 1580.

10. Apex of antennal segment four, x 640.

11. Labral papillae, seen from below, x 800.

12. Body setae, type five, x 1200.

13. End of left dens and mucro, x 1200.
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Plate 23

Figures 1-7 of Homidia sauteri Borner

1. Habitus, x 38.

2. Hind unguis and empodial appendage, showing small extra basal

tooth, X 1500 (approx.).

3. Apex of body seta, type one, x 1280.

4. Eight trochanteral organ, x 1280.

5. External papillae of right labial appendage, x 1560.

6. Basal three-fourths of left dens, showing dental spines, x 115.

7. Apex of right dens and mucro, x 1280.

Figures 8-12 of Mesentotoma laguna (Bacon).

8. Apex of body seta, type one, x 1400.

9. Base of second antennal segment, showing subdivision and setae,

X 800.

10. Hind unguis and empodial appendage, x 1000 (approx.).

11. Apex of fourth antennal segment, x 800.

12. Mucro, X 1000 (approx.).
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Plate 24

Figure 1 of Entomobrya pygmaea Harvey.

1. Habitus (after Harvey), x 50.

Figures 2-4 of Entomobrya duolineata Bueker.

2. Habitus (after Bueker), x 25.

3. Unguis and empodial appendage (after Bueker), x 250 (approx.).
4. Mucro (after Bueker), x 250 (approx.).
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